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TRANSLATOR'S  PREFACE. 


Although  Botany  has  long  been  a  favourite  stmly 
iu  this  country,  it  has  generally  been  presented  under 
the  least  attractive  aspect.  Catalogues  of  Plants,  and 
Elementary  Works  intended  chiefly  to  render  intelli- 
gible an  almost  interminable  vocabulary,  have  formed 
the  staple  materials  of  the  science ;  while  the  more  in- 
teresting and  instructive  departments  have  been  over- 
looked, or  have  been  merely  introduced  in  the  form  of 
occadonal  notices.  The  present  Work,  besides  impart- 
ing the  usual  information  respecting  the  terms  employ- 
ed  in  designating  the  various  organs  of  plants,  affords 
a  more  satisfactory  knowledge  of  tlieir  structure  and 
relations  than  any  of  indigenous  origin.  The  study 
of  Natural  Families  is  at  length  beginning  to  assume 
some  degree  of  popularity  among  us ;  and,  although 
more  difficidt  at  first,  so  as  even  to  be  hardly  attain- 
able without  a  previous  examination  of  species  by  tlio 
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Linnsean  method^  must  ultimately  become  prevalent, 
as  it  alone  affords  a  real  knowledge  of  the  structure 
and  mutual  relations  of  plants.  The  success  with 
which  the  elementary  work  of  M.  Richard  has  met 
on  the  Continent,  bears  testimony  to  its  merits ;  and 
although  a  work,  on  a  different  plan,  but  having  a 
similar  object,  has  lately  appeared  in  this  country,  it  is 
conceived  that  its  utility  has  been  in  no  degree  dimi- 
nished. It  is  true  that  a  translation  has  already  been 
presented  to  the  public,  but  that  now  offered  will  be 
seen  to  be,  if  not  on  a  different  plan,  yet  of  a  different 
cjiaracter.  When  two  commodities,  intended  for  the 
gratification  of  the  same  want,  are  offered  to  the  pur- 
chaser^ he  ought  to  be  thankful  that  a  choice  has  been 
afforded  him. 

The  Translation  is  as  direct  and  literal  as  was 
judged  consistent  with  the  differences  of  idiom  be- 
tween the  languages,  and  the  peculiarities  of  French 
and  English  authorship.  The  Illustrative  Figures, 
which,  in  the  original,  were  placed  at  the  end  of  the 
volume,  have,  in  the  Translation,  been  dispersed 
through  the  Work,  so  that  the  reader  can  glance  his 
eye  from  the  definition  to  the  illustration,  without 
danger  of  losing  mght  of  the  relation  which  the  one 
bears  to  the  other.  Some  Notes  have  been  added, 
having  reference  chiefly  to  the  Medical  and  Econo- 
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IX 
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Uses  of  Plants.      The  wood-engravings  have 
carefully  executed  by  Mr  W.  W.  Christie. 

rhese  are  all  the  explanations  which  seem  to  be 
'f  more  especially  as  the  Author  has  some 

uable  remarks  in  his  Prefaces;  and,  while  the 
*aiislator  is  sensible  of  the  merits  of  the  Original,  he 
jpes  his  efforts  may  not  have  proved  ineffectual  in 
iiveying  the  import  of  all  that  it  contains,  in  a  man- 
r  perfectly  intelligible  to  the  English  reader. 


ADVERTISEMENT 


TO  THK  FOUHTH  KDITION. 


The  Fourth  Edition  of  our  Elements  of  Bo- 
tany AND  Vegetable  Physiology,  which  wc 
this  day  publish,  we  have  improved  as  much  as  we 
could,  with  the  view  of  endeavouring  in  some  degree 
to  justify  the  increasing  success  which  the  work  ob- 
tains. Independently  of  the  changes  and  additions 
which  we  have  made  in  the  difierent  chapters,  and 
particularly  in  those  which  treat  of  the  structure  of 
raouocotyledonous  stems,  the  general  organization  of 
the  flower,  the  structure  of  tlie  pollen,  the  action  of 
that  substaiicc  during  fecundation,  that  of  the  oviUe 
previous  to  impregnation,  &c.,  we  have  especially  to 
mention  the  important  addition  of  the  characters  of 
all  the  families  of  the  vegetable  kingdom.  The  num- 
ber of  families  which  we  here  present  amounts  to  a 
hundred  and  sixty-two.  It  might  have  been  still 
greater  had  we  intended  to  include  all  the  families 
which  have  been  successively  established  or  proposed 
since  the  publication  of  the  Genera  PlaHtariim  of 
Jussieu.  But  not  only  have  we  united  to  other  al- 
ready established  families,  a  considerable  number  of 
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those  whieh  have  been  newly  proposed,  but  we  have 
also  thought,  that,  iu  an  elementary  work,  we  might 
without  disadvantage,  omit  some  families  as  yet  too 
imperfectly  known,  either  in  their  general  characters,  or 
in  the  genera  of  which  they  ought  to  consist,  or,  lastly, 
in  the  place  which  they  ought  to  occupy  in  the  series  of 
natural  orders.  We  are  anxious  to  make  this  remark, 
that  we  may  not  be  accused  of  not  having  spoken  in 
this  work  of  several  recently  proposed  families, 

We  have  sometimes  judged  it  expedient  to  unite  se- 
veral families  into  one ;  and  on  this  subject  we  must 
also  say  a  few  words.  In  the  present  state  of  science, 
we  think  there  is  more  reason  for  diminishing  the  num- 
ber of  genera  and  families,  than  for  increasing  it.  A 
glance  at  the  changes  which  have  taken  place  in  bo- 
tany since  the  establishment  of  the  mctho<l  of  natural 
families,  will  be  sufficient  to  shew  the  truth  of  this  ob- 
servation. For  some  time  after  the  publication  of  the 
Genera  Plantarum  of  Jussieu,  that  work,  which  even 
now  is  one  of  the  most  splendid  monuments  tliat  have 
been  reared  to  botany,  while  it  is  also,  to  the  person 
who  attentively  studies  it,  a  source  of  the  most  pro- 
found and  positive  knowledge,  was  considered  aa  an  in- 
variable rule  for  characterizing  the  genera,  as  well  as 
the  families  resulting  from  their  approximation  in 
groups.  But  the  progress  which  has  been  made  in  bo- 
tanical science,  a  more  attentive  examination  of  the 
structure  of  the  seed  and  fruit,  and  the  advantages 
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wliich  it  affords  for  the  arrangement  of  the  genora  and 
famihes,  Iiave  induced  great  changes  in  the  study  of 
botany.  The  cultivators  of  tliat  science  became  sensi- 
ble of  the  necessity  of  penetrating  still  deeper  into  the 
organization  of  the  different  parts  of  the  flower,  and 
in  particular  of  the  ovary,  the  seetl,  and  the  fruit, 
which,  it  was  perceived,  would  furnish  the  most  im- 
jwrtaut  characters  for  detemiining  the  natiu'al  affini- 
ties of  plants.  The  genera  placed  together  in  each  of 
of  the  hundred  natural  orders  presented  in  the  Genera 
Plantaritm  were  therefore  submitted  anew  to  exami- 
nation ;  and  from  this  more  precise  analysis,  which  was 
directed  especially  towards  the  most  essential  organs, 
necessarily  resulted  the  discovery  of  a  great  number  of 
characters,  resemblances  and  differences,  which  ha<l 
previously  passed  unnoticed.  The  new  impulse  thus 
given  to  the  study  of  plants,  rendered  it  necessary  to 
introduce  modifications  both  in  the  circumscription  of 
the  genera,  the  number  of  which  was  soon  more  than 
doubled,  and  in  that  of  the  families  themselves.  But 
in  this  early  period  of  the  new  era  of  botany,  it  was 
natural  that  observers,  discovering  every  day  a  multi- 
tude of  new  modifications  which  had  escaped  the  no- 
tice of  their  predecessors,  should  be  more  struck  with 
the  differences  which  they  observed  between  the  ge- 
nera and  families,  than  with  the  new  relations  which 
analysis  disclosed.  In  fact,  at  this  perio<l.  the  genera, 
or  the  species  that  had  been  minutely  analyzed  accord- 
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ing  to  the  principles  of  the  new  school,  were  as  yet  too 
few  and  too  unconnected  not  to  present  in  some  mea- 
sure great  dissimilarities ;  and,  as  but  too  often  happens 
in  the  study  of  the  sciences,  facts  which  were  as  yet 
but  special  and  unconnected  were  too  hastily  genera- 
lized :  Whence  arose  the  great  number  of  new  genera 
and  families  which  were  successively  established,  and 
which  soon  doubled  that  of  the  Genera  Plantarum. 
But  the  impulse  had  been  given,  and  the  true  path 
had  been  pointed  out.      The  analytical  investigation 
which  is  successively  directed  to  the  daily  increasing 
number  of  plants,  and  the  discoveries  of  travellers,  who 
daily  arrive  with  new  types  of  organization,  must  gra- 
dually fill  up  many  of  the  gaps  by  which  the  groups 
already  established  are  separated.     During  the  first 
period,  each  new  analysis  brought  to  light  a  new  mo- 
dification of  vegetable  organization,  and  became  in 
some  measure  a  separate  type.    But  now  when  obser- 
vations have  greatly  accumulated,  analogous  facts  have 
arranged  themselves  around  those  previously  known  ; 
and  through  the  diversified  modifications  which  each 
of  them  presents,  shades  of  insensible  gradation  have 
in  some  measure  connected  them  with  each  other,  and 
have  formed  that  so  rarely  interrupted  chain  of  which 
all  accurate  observers  have  recognised  the  existence 
among  the  productions  of  nature.     In  this  new  state 
of  things,  we  are  daily  witnessing  the  disappearance  of 
the  precise  and  strictly  defined  characters  which  w#re 
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at  first  imagined  to  exist,  both  between  the  species 
which  compose  the  genera,  and  between  the  genera  as- 
sociated in  families.  It  necessarily  results  from  this, 
that  as  the  differences  disappear,  the  sections  or  divi- 
sions which  had  been  founded  upon  them  ought  to  be 
dispensed  with ;  and,  aa  we  have  already  said,  the  ne- 
cessary result  of  the  continued  advance  of  botanical 
science,  must  be  a  great  diminution  both  in  the  num- 
ber of  the  genera  at  present  established,  and  in  that  of 
the  groups  or  families  which  have  been  formed  by  their 
association.  But  for  this  new  observations  are  still  re- 
quired. If  we  have  sometimes  refused  to  admit  the 
ideas  of  others,  we  have  done  so  from  conviction,  under 
the  influence  of  a  discriminating  caution,  and  not  with 
the  selfish  and  perverse  desire  of  substituting  our  own 
ideas  for  those  of  our  predecessors. 

In  the  arrangement  or  general  disposition  of  the  fa- 
milies, we  have  followed  the  series  presented  by  M.  de 
Jussieu,  in  which  we  have  scarcely  made  any  change. 
It  is  of  little  importance  what  method  is  followed,  pro- 
vided the  natural  and  obvious  affinities  that  exist 
among  the  different  families  be  didy  respected.  For 
every  person  qualified  to  judge  in  this  matter,  seems 
to  be  now  convinced  of  the  impossibiUty  of  retaining 
the  natural  relations  in  a  linear  series,  without  fre- 
quent interruptions ;  and  whether  we  adopt,  as  a  basis 
to  tlie  divisions  that  may  be  established  in  it.  the  in- 
sertion, wliich  was  chosen  by  Jussieu  for  that  piu']iosc, 
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or  the  adherence  or  non-adherence  of  tlie  ovary,  as  I 
have  attempted  in  my  Medical  Botanif,  numerous  ex- 
ceptions will  every  now  and  then  interfere  to  inter- 
rupt the  continuity  of  the  system. 

In  characterizing  the  families  themselves,  we  have 
in  general  preferred  the  name  first  imposed,  not  ad- 
mitting that  a  mere  change  in  the  termination  of  the 
name  is  sutEeient  to  transfer  to  anotJier  author  the 
honour  of  having  established  a  family.  To  this  name 
%ve  have  added  the  synonyms  of  the  family,  or  the 
names  of  those  which  we  think  should  be  united  to  it. 
All  our  characters,  with  the  exception  of  a  very  small 
number  of  which  we  could  not  procure  the  materials, 
have  been  taken  from  nature,  and  not  unfrequcntly  a 
careful  analysis  of  the  genera  of  each  family  has  in- 
duced us  to  modify  the  characters  which  had  previously 
been  given  of  it.  We  have  not  judged  it  expedient, 
in  an  elementary  work,  to  present  these  characters  in 
their  full  extent,  although  we  have  omitted  nothing 
that  might  serve  to  distinguish  tlie  different  families 
with  precision  ;  and  as  the  fruit  and  the  seed  gene- 
rally afford  the  most  important  characters,  their  de- 
scription always  forms  part  of  the  general  character  of 
each  family. 

To  the  general  characters  we  have  subjoined  some 
observations,  respecting  the  affinities  and  differences 
of  each  family  viewed  in  relation  to  those  which  arc 
placed  near  it,  the  divisions  or  tribes  which  have  been 
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proposed  in  it  or  the  families  which  ought  to  be  uui- 
ted  to  it.  We  have  also  taken  care  to  mention  the 
principal  genera  of  which  it  ts  composed. 

To  enable  beginners  to  direct  their  attention  to  the 
most  distinct  families,  and  especially  to  those  of  which 
they  may  readily  find  examples  in  nature,  we  have 
marked  with  an  asterisk,  all  the  families  which  con- 
tain genera  that  form  part  of  the  Flora  of  France  *. 

Those  persons  who,  intending  to  follow  the  medical 
profession,  study  botany  for  the  purpose  of  obtaining 
a  knowledge  of  the  characters,  and  medical  properties 
of  all  the  plants  employed  in  medicine,  or  of  all  the 
medicines  derived  from  the  vegetable  kingdom,  will 
find  all  that  it  is  necessary  for  the  medical  practitioner 
to  know  of  this  department  of  natural  history,  in  our 
Medical  Botany  f. 

In  concluding  this  notice,  we  here  renew  the  ex- 
pression of  our  gratitude  to  the  professors  who  have 
done  us  the  honour  of  recommending  our  book  to  their 
pupils,  and  more  especially  to  MM.  Desfontaines,  Pro- 
fessor at  the  Jardin  du  Rot ;  Guiart,  Professor  in  the 
Ecole  de  Pkarmacie  ;  Dclile,  Professor  to  the  Medi- 
cal Faculty  of  Montpellier  ;  and  Nestler,  Professor  to 
the  Medical  FaciUty  of  Strasburg. 

•  In  tlie  Iraimlalion,  the  nslerisks  havp  been  alia*  hcj  to  tbe  fa- 
milies of  wliifh  members  occur  in  the  British  Flora. — Tr. 

-j-  Botanifue  Medkale,  or  natural  and  medical  liistorj  of  all  the 
medicamenta,  aliments  an<l  poisons  Jcrivet]  from  llie  v«>geUble  king-  ■ 
(loin,  2  Toli.  Pvo.     Paris. 


PREFACE 


TO  THE  FIRST  EDITION. 


The  work  which  we  this  day  publish,  undar  the 
title  of  New  Elements  of  Botany  applied  to  Medi^ 
mne^  has  been  anxiously  looked  for  by  students  of  Bo- 
tany, and  especially  by  the  numerous  pupils  who  at- 
tend the  Medical  Lectures  in  Paris.  Many  of  them 
long  ago  requested  my  father  to  publish  the  elemen- 
tary lectures  of  Botany  which  he  delivered ;  but  other 
occupations,  and  especially  the  direction  which  he  had 
^ven  to  his  labours,  the  principal  object  of  which  was 
the  improvement  of  the  philosophical  part  of  the 
science,  prevented  the  execution  of  the  project.  .  By 
his  advice,  and  in  some  measure  under  his  direction,  I 
undertook  the  task,  the  results  of  which  I  now  lay  be- 
fore the  public.  I  have  not  concealed  from  myself  its 
numerous  difficulties,  the  composition  of  an  elementary 
work  being  fiir  from  easy.  Vet  I  am  somewhat  dis- 
posed to  think,  that  he  who  would  attempt  to  present 
the  elements  of  a  sdenoe  with  simplicity,  precision  and 
perspicuity,  would  do  well  to  commence  the  task  be- 
fore he  had  forgotten  the  obstacles  which  he  himself 
had  met  with,  that  he  might  thus  be  enabled  to  smooth 
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tlic  way  for  those  whom  he  might  be  desirous  of  tli- 
recting  in  the  same  sdcncc. 

Hanng  for  several  years  performed  the  duties  of 
Botanical  Demonstrator  to  the  Medical  Faculty  of 
Paris,  my  principal  object  has  been  to  simplify  the  ele- 
ments of  the  science.  In  composing  this  work,  I  have 
been  desirous  of  removing  from  botany  the  useless 
and  vague  hypotheses,  and  the  tedious  details  with 
which  it  has  often  been  cumbered.  Intending  my 
book  principally  for  the  instruction  of  young  persona 
qualifying  themselves  for  the  medical  profession,  and 
aware  of  the  number  and  imijortanee  of  the  studies  ne- 
cessary to  be  undertaken  by  them,  among  which  bo-  ' 
tany  occupies  a  distinguished  rank,  I  have  confined  ' 
myself  to  the  most  essential  principles  of  that  science, 
to  those  by  the  aid  of  which  they  might  easily  arrive 
at  an  accurate  knowledge  of  the  plants  employed  in  I 
medical  practice. 

What,  in  fact,  is  the  object  which  the  student  of 
medicine  has  in  view,  when  he  enters  upon  the  study 
of  Botany  ?  He  is  not  desirous  of  embracing  the 
whole  extent  of  that  science ;  but  merely  wishes  to  be- 
come acquaintetl  with  its  fundamental  principles,  and 
to  know  by  what  means  he  may  be  enabled  to  dis- 
tinguish the  different  plants  which  are  useful  to  man, 
as  affording  remctlies  to  his  diseases,  or  as  satisfying 
bis  wants. 

lu  fact,  Botany  is  an  inexhaustible  source  of  elBca- 
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cacious  remedies  to  the  jiIiyBieian  who  is  possessed  of 
the  knowledge  requisite  for  enabling  him  to  avail  him- 
self of  its  treasures.  No  class  of  natural  bodies  affords 
so  many  useful  medicaments.  Now,  what  medical 
man,  anxious  to  exercise  his  art  in  a  manner  worthy 
of  its  importance,  can,  ^vitliout  some  misgirings,  pre- 
scribe to  his  jratients  plants  which  he  scarcely  knows  by 
name,  which  he  has  never  seen  in  the  recent  state,  and 
which  he  cannot  distinguish  even  from  those  to  which 
they  have  no  affinity,  because  he  has  not  studied  their 
characters?  He  is  like  the  surgeon,  who,  in  perform- 
ing an  operation,  is  all  the  while  ignorant  of  the  organs 
which  his  instrument  is  dividing.  The  physician  in 
this  case,  not  only  shews  himself  to  be  unworthy  of  the 
high  opinion  which  may  have  been  conceived  of  him, 
but  by  his  culpable  inexperience  renders  himself  liable 
to  approve  of  errors  the  most  prejudicial,  and  to  sanction 
mistakes  the  most  fatal  to  suffering  humanity. 

Who  in  fact  has  not  heard  of  tlie  many  poisonings 
caused  by  the  ignorance  of  herbarists,  who,  in  place  of 
a  salutary  plant,  have  administered  one  possessed  of 
deleterious  properties  ?  If  the  physician  to  whom  the 
care  of  a  patient  so  situated  is  intrusted,  should  possess 
the  necessary  knowledge  of  Botany,  he  could  discover 
the  gross  blunder  of  the  herbarist,  and  prevent  its  fa- 
tal effects  ;  or  at  least,  knowing  the  deleterious  action 
of  the  plant  employed,  he  might  in  time  administer 
the  remedies  calculated  to  neutrahze  it. 
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Tims,  ("or  exainjile,  tlie  hemlock  has  often  been  tiiken 
for  another  umbelliferous  plant  possessed  of  beneficial 
qualities,  and'  to  which  it  bears  some  resemblance  in 
its  external  characters,  although  essentially  differing  ia 
the  organs  of  fructification. 

There  is  another  great  advantage  which  the  phy- 
sician finds  in  the  study  of  Botany,  and  which  is  the 
power  of  substituting  by  other  more  common  or  more 
easily  procured  plants,  those  which  are  usually  em- 
ployed, but  do  not  grow  in  tlie  country  in  which  he 
resides,  or  arc  of  too  high  a  price.  In  fact,  he  may 
often  in  this  manner  make  advantageous  substitutions, 
when  the  study  of  the  natural  families  has  disclosed 
to  him  the  principles  by  which  he  ought  to  be  guided. 
Thus,  he  will  kuow  that  all  the  individuals  of  the 
same  species  possess  essentially  the  same  medicinal 
prt^rtJes ;  that  the  species  of  the  same  genus  agree 
more  or  less  io  their  virtues  ;  and  that  in  many  cases 
all  the  genera  of  a  natural  family  of  plants  are  similar 
ill  their  mode  of  action.  Possessed  of  this  knowledge, 
he  may  substitute  for  a  genus  of  the  family  of  Cruci- 
fersB,  some  other  which  may  be  more  easily  procured, 
because  all  the  genera  of  that  extensive  family  contain 
an  acrid  and  stimulating  essential  oil,  which  gives 
tlicra  a  tonic  and  anti-scorbutic  property,  common  to 
^most  all  the  species.  The  same  remark  applies  to 
the  families  of  Labiattc,  Gramine%,  Malvaceie,  and 
many  others. 
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But  he  will  also  leani  that  thane  are  certain  families, 
equally  natural  as  to  their  botankal  duuracters*  in 
which  diese  substitutions  are  not  practicable,  or  at 
least  cannot  be  made  widiout  die  most  scrupulous  at- 
tention.    Thus,  in  die  &mily  of  Solanese,  beside  die 
Potato,   we  find  the  Mandrake;  near  the  White 
MuUein,   the  Henbane  and  Nightshade.      In  like 
manner,  he  will  find  among  the  Euphorbiaoes  sub- 
stances which  differ  so  mudi  in  their  properties,  that 
while  some  afford  articles  of  food  or  usefiil  medicines, 
others  are  powerfid  poisons.     For  example,  that  fa- 
mily contains  the  Cascarilla  and  the  Manihoc,  which 
form  the  principal  food  of  the  Indians  of  Guyana ;  and 
beside  these,  the  genus  JEupkorbia,  the  Hura,  and 
others,  whose  milky,  acrid  and  burning  juice  may  be- 
come a  violent  poison.     What  we  have  said  of  the  So- 
laneae  and  Euphorbiacece  is  equally  true  of  many  other 
families.     In  short,  the  study  of  Botany  will  disclose 
to  the  physician  the  natural  families  of  plants  in  which 
all  the  genera  possess  the  same  properties,  those  in 
which  similar  properties  occur  in  certain  genera,  and 
those  in  which  each  genus  is  possessed  of  different 
properties,  and  in  which  aU  the  species  are  often  delete- 
rious. 

The  difficulties  connected  with  the  study  of  Botany 
ate  often  exaggerated.  Young  persons  in  particular, 
who  aie  qualifying  themselves  for  the  medical  profes- 
aion>  are  apt  to  be  discouraged  by  the  first  obstacles 
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which  they  encounter,  without  niaking  the  least  effort 
to  Burmount  them.  Almost  always  prejudiced  against 
the  science,  they  do  not  give  themselves  the  trouble  of 
studying  it,  or  study  it  in  so  superficial  a  manner,  and 
with  so  little  method,  that  for  several  years  they  em- 
ploy a  part  of  their  time  in  acquiring  nothing  but 
vague  and  uncertain  ideas.  It  were  easy  to  demon- 
strate by  daily  experience,  that  the  little  success  thus 
obtained,  depends  upon  the  false  idea  which  they  have 
formed  of  the  science,  and  the  bad  method  which  they 
have  adopted  in  studyijig  it. 

Some,  in  fact,  imagining  Botany  to  consist  merely 
of  a  knowledge  of  the  names  of  plants,  and  especially 
of  those  employed  in  medicine,  pay  no  regard  to  the 
characters  peculiar  to  each  of  those  plants,  or  the  signs 
by  which  they  may  be  known  and  distinguished.  The 
consequence  is,  that  although  they  may  have  learned 
a  great  number  of  names,  they  have  no  real  knowledge 
of  the  plants,  and  are  unable  to  distinguish  them 
from  each  other.  They  are  like  persons  who  in  learn- 
ing a  language,  get  by  heart  a  great  number  of  words, 
without  knowing  their  meaning, 

Others  agw),  without  having  attentively  studied 
the  fundamental  principles,  wish  directly  to  find  out 
and  distinguish  the  different  plants,  in  the  works  in 
which  tbey  arc  described.  But  at  every  step  they  are 
stopped  by  difficulties  which  they  are  unable  to  sur- 
mount.    Wheucc,  in  fact,  are  derived  the  characters 
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by  means  of  which  a  plant  may  be  known  and  dis- 
tinguished from  those  to  which  it  is  more  or  less  re- 
lated ?  Is  it  not  from  the  organs  of  plants,  and  the 
numerous  modifications  which  they  experience?  Now 
it  is  clear,  that  to  be  able  to  recognise  a  plant  in  a  dc- 
ecription,  one  ranst  know  the  meaning  of  the  terms 
employed.  Nearly  fifty-thousand  species  of  plants  are 
known  at  the  present  day  ;  yet  three  or  four  well  se- 
lected words  are  often  sufficient  to  characterize  a  plant, 
aud  distinguish  it  from  all  the  rest.  Themeaning  at- 
tached to  these  words  ought  therefore  to  be  fixed  and 
unalterable,  and  he  who  is  desirous  of  studying  Botany 
must,  in  the  first  place,  render  himself  familiar  with 
the  import  of  the  terms  employed  in  describing  each 
modification  of  organs. 

What,  then,  is  the  best  method  of  studying  Botany, 
especially  for  a  person  who.  like  the  mi'dical  student, 
can  only  devote  a  portion  of  his  time  to  it  ?  We  shall 
briefly  state  that  which  experience  has  shewn  to  be  the 
surest,  as  well  as  the  most  rapid. 

1.  The  organs  of  plants  are  not  very  numerous,  for 
which  reason  the  substantive  noims  by  which  they  are 
represented  may  easily  be  retained  by  the  dullest  me- 
mory. The  first  thing  to  be  done  then,  is  to  learn 
the  meaning  attached  to  the  words  stem,  leaf,  root, 
caljTt,  corolla,  &c. 

2.  These  organs  may  undergo  various  modifications 
^e  botanist  expresses  by  adjectives  appended  to 
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the  substantive.  Thus  to  the  word  stem  are  added 
the  adjectives  herbaceous,  woody,  simple,  hranchedy 
erect,  recuinheiit,  cylindrical,  pentagonal,  ^c.  to  de- 
note that  it  is  green  and  tender,  or  solid  and  hard  like 
wood ;  destitute  of  branches  or  furnished  with  them ; 
standing  upright,  or  lying  along  the  ground,  &C. 
Most  of  the  adjectives  employed  in  botanical  language 
are  in  common  use  for  designating  other  objects. 
Thus,  every  one  readily  perceives  what  is  meant  by  a 
cylindrical,  tetragonal,  or  pentagonal  stem.  There  are 
some,  however,  which,  being  peculiar  to  the  language 
of  Botany,  require  to  be  defined  before  they  can  be 
properly  understood.  To  these,  therefore,  the  student 
ought  to  pay  particular  attention. 

3.  When  one  has  become  acquainted  nith  the  names 
of  the  different  organs  of  a  plant,  and  understands  the 
expressions  by  which  their  various  modifications  are 
represented,  he  has  only  to  make  choice  of  a  system 
and  to  study  it.  By  consulting  a  work  in  which 
plants  are  methodically  arranged,  he  will  be  able  to 
find  the  name  of  any  plant  that  may  come  in  his  way, 
although  he  has  never  seen  it  before.  Now  this  is  the 
principal  object  of  him  who  studies  Botany.  That 
sdence  does  not  in  fact  consist  of  a  mere  mechanical 
knowledge  of  the  names  of  the  different  plants.  The 
botanist  is  he  who,  by  means  of  the  fundamental  prin- 
ciples of  the  science,  which  rest  exclusively  upon  the 
Btnicture,  the  form,  and  the  uses  of  the  various  ot^-ns. 
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is  able^  when  he  chooses,  to  find  the  name  of  a  plaiit 
which  he  did  not  previously  know. 

Such  is  the  course  whidbi  we  have  followed  in  the 
exposition  of  the  fundamental  princ^^  of  Botany, 
whidbi  we  now  offer  to  the  public  It  was  not  our  in<^ 
tention  to  write  a  complete  treatise  on.  general  Botany, 
or  on  vegetable  physics,  for  on  these  subjects  there  are 
already  excellent  works  which  might  be  pointed  to  as 
models.  Our  principal  object  was  to  present  to  the  me- 
dical student,  a  simple  and  easy  aceount  oi^ihe  slmaqM 
of  a  science  of  so  great  utility  to  him,  bmt^wldch  he 
unfortunately  too  often  neglects.  Agreeably  to  the 
plan  which  we  proposed  to  ourselves,  we  have  re- 
frained from  entering  upon  the  more  minute  details  of 
the  sdence,  our  wish  having  been  only  to  render  more 
easy  the  study  of  a  sdence  so  useful  to  some,  so 
agreeable  to  aU  who  attach  themselves  to  it,  and  to 
which  we  have  devoted  our  whole  time. 
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ELEMENTS  OF  BOTANY. 


INTRODUCTION. 

Botany  is  that  part  of  Natural  History  to  wliicli  pecu- 
liarly belongs  the  study  of  v^ctables,  and  by  which  we 
learti  to  knnn',  to  distinguish,  and  to  arrange  them.  This 
.Beience  does  not,  as  some  have  ignorantly  supposed,  consist 
in  tlie  mere  knowledge  of  the  names  given  to  the  different 
■pecies  of  plants,  but  also  takes  cognizance  of  the  laws 
which  preside  over  their  general  oi^nizatioD,  and  examines 
the  forms  aud  functions  of  their  organs,  and  the  relations 
by  which  they  are  connected  with  each  other. 

Botany,  viewed  with  reference  to  its  most  important  ap- 
plications, also  makes  known  to  us  the  salutary  or  noxious 
properties  of  plants,  and  the  advantages  which  may  he  de- 
rived from  them  in  domestic  economy,  the  arts,  and  tlic 
practice  of  medicine. 

So  extensive  a  science  necessarily  re<|uires  to  bo  divided 
Into  several  distinct  hrancheg,  for  the  purpose  of  facilitating 
its  study  ;  and  this,  in  fact,  has  been  done. 

1.  Thus  Botany*,  properly  so  called,  is  that  part  of  the 
Bcience  which  considers  vegetables  in  a  general  manner, 
and  as  objects  distinct  from  each  other,  which  arc  to  be 
examined,  described  and  arranged.  This  branch  is  itself 
prided  into  three  others : 

"  BuTuny,  in  I.ul'm  Bolonicf,  Hei  herbaria,  from  Bmn,  n  JiUnt. 
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iil*ifA4t\jy  •.  or  the  knowledge  of  the  imoB  nePWiMfy  tor 
ih^M^n.'ilini;  iho  viirious  oi^i^ans  of  plants,  and  thrir  ninne- 
iNMiK  nuHlitu\*iii«>n».  Tliis  \\tirt  consists  of  the  language  of 
K^Mn).  \\\\\\  \\\\w\u  on  aoiH^unt  of  its  extreme  importane^ 
iho  kiutioui  oM^hx  first  to  rondor  himself  familiar. 

/*,}.i\Hr«tfM^v  fw  or  iho  «p|ilioation  of  the  general  laws  of 
«l!iHMru\'Uiou  \o  iho  xo^otuhlo  kingdom.  To  this  branch 
l>o)oui;  iho  ditVonMU  olANSitioations  that  liavo  been  proposed 
I'ov  tho  iuo(h«xlioAl  ^irrAiipt'mont  of  plants. 

i^hvtt\jf'nphi  :.  or  the  art  of  describing  plants: 

v\  Tho  K«H*iMul  hrrtuoh  of  IVitany  is  named  Vegetable 
rii>Mt>,  or  l>i^nio  R^tjinv.  It  considers  v^etables  as 
or^i^nuycsl  miuI  U^in|v  boincs.  discloses  their  internal  stme- 
fiir<\  And  explains  tho  m«>do  of  action  peculiar  to  each  of 
thoir  ori:-:«ns«  Aud  ilio  n1iorAfion«  which  they  may  undergo^ 
\«  hoihor  ill  thoir  struotiiro  or  in  their  fnnctions.  Henov 
Ai'iKO  thoro  KOtN^ndiivy  divisions  in  vegetable  physics: 

( h)Mfii\7raphif  ^  or  the  description  of  the  organs^^of  their 
forns  their  (HV^ition.  their  strnoturc,  and  their  connections. 

/  i'tHfiiNr  i^hvfu^t\7V9  or  the  study  of  the  fimctions  pecn:- 
\\i\T  \%\  oaoh  of  tho  organs. 

/  lOttnNt  /ViM(V(i^7,v.  which  makes  us  acquainted  with  the 
\uriouM  aliorations  or  diseases  by  which  planta  may  be  af- 
lootoil, 

2).  The  third  hranoli  of  general  Botany,  which  considoa 
the  rolalioiiK  that  exist  UMween  man  and  vegetableSy  is 
iuiiue«l  the  Arri.uMTiox  of  Botany.     It  is  subdivided  into 

i:;.wx,v.^^.  iiMrn  -^xi^rrm.  a  vonl,  toiipio  or  langua^,  and  ;i*)-af,  a  di^ 


t    I'rt  iM«}iwi^.  fwm  Tml,f.  onicr.  nictbcHi.  and  *9u^,  a  law  or  nile ;     law  of 
:   rhf,/,ynifihfh  tn^m  CiTM.  a  plant,  and  >#«;^».,  to  irrite  or 

ft  j» •>M«j.K-Mji%|.,  iVom  *r)  «...*.  an  organ,  and  r««^fts  to  write  or 
. .  \\w  »K«suiiiion  ot'  or^ns.     Tcrtninolcff^  is  iiynonvmou*.  but  beizig 
|v»^»l  .»!  A  l.^tiiu  an.i  i;ixvV  word,  19  inadmisBiWe. 
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AyncuUvred  Bolany,   or  t)ie  &pplicattoD  of  Botany  to   tlio 

I  cultivation  of  |>Iante  and  the  improvement  of  tlie  soil:  Me- 
diciU  Botany,  or  the  application  q(  botanical  knowledge  to 
ibe  (leterniination  of  plants  which  may  be  useful  as  furnish- 
ing medicines,  and  of  which  the  medical  practitioner  may 
avail  himself  in  the  treatment  of  diseases ;  and,  lastly,  Eco- 
nomical Botany,  the  object  of  which  is  to  make  known  the 
Jiseij  to  which  plants  may  bo  applied  in  the  arts,  or  iu  do- 
neftic  Dcouomy. 
Botany  btnng  the  science  to  which  peculiarly  belongs  the 
study  of  vegetables,  it  is  ueceasary  that,  iu  treating  of  it, 
wo  sbuuld  lirst  give  an  idea  of  the  objects  to  which  this 
^     juunc  is  applied. 

Bl  rffetabUa  or  PiaiUn  (ui  Latin  vegetalnlui,  plarUte  ;  in 
Creek  Vun,  ^mltm),  are  organized  and  living  beingH,  desti' 
Inte  of  sensibility  and  voluntary  motion  *,  but  possessing 
irritability,  wliich  is  a  common  character  uf  all  organized 
beings.  It  is  by  this  property,  in  virtue  of  which  they  con- 
tract and  move  under  the  influence  of  certain  agents,  that 
,  organized  beings  resist  the  action  of  the  external  causes 
L  which  continually  tend  to  destroy  them. 

4  extremely  difficult  to  trace  with  precision  the  line 
■of  demarcation  by  which  vegetables  are  separated  from  ani- 

,    •  Although  v^etahles  are  ^titute  of  voluntary  motion,  tome  of  thwn 

a  very  perceptible  kind  of  locomotion  or  alteration  of  place :  for 

p  4BMmp1e,  the  ipeciei  of  the  genus  OTcbis,  and  the  colchicum.     In  fiut,  the 

iTnHst  of  the  orchiee*  pmeuia  two  fleah;  tubercle*,  situateil  one  lie. 

f  ride  the  other,  at  the  baae  of  the  stem.     One  of  these  tuberdei^  after 

I.  riving  rise  Ui  the  stem,  of  which  it  contsineii  the  germ  in  itH  interior, 

(kdes.  ahrlveU,  uid  la  ultlnutelv  itecompcaed  ;  hut  in  proportion  as  it  dis- 

■ppetuB,  »  third  tubeivle  ii  developed  near  the  second  one,  which  still  con. 

taini  the  nidimenl  of  next  year*!  stem,  and  when  the  latter  has  performed 

its  office,  takes  the  pUf«  of  this  lecotul  tubercle.    At  the  development  of 


akes  place  each  year  si 


}f  the  ^des  ol'  the 
IB  it  U  de- 


d  tuberrlsa,  it  will  casilir  be  uiuleratooil  that  each  new  gl 

■d  will  be  found  at  a  certain  distance  from  its  predecessor.  The 
lenon  happens  nearlj  in  the  same  tnaaner  in  colchicum,  nnlv 
continually  (ends  In  Eiink  deeper  into  the  ground. 
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tnale.  Lionsus,  in  his  usual  nphoristic  manner,  has  said : 
Minerals  (/row ;  vegetables  t/roto  and  live ;  animah  grow, 
live,  and  feel ;  in  other  words,  minerals  increase  in  size; 
vegetables,  beBides  increasing  in  size,  are  possesBed  of  life ; 
nnimals,  together  with  the  faculty  of  increasing  in  sixe, 
and  tlie  possession  of  life,  are  endowed  with  sensibility. 
This  distinction,  which  is  iudeed  decided  enough,  when  we 
compare  a  rock-crystal  with  an  oak,  or  an  oak  with  a  man, 
g^dually  disappears  wlicn  we  compare  together  the  objects 
which  form  the  lowest  members  of  these  three  great  series. 
In  fact,  it  is  very  difficult  to  say  in  what  certain  species  of 
polypi  differ  essentially  from  certain  algte ;  for  the  essential 
character  which  is  attributed  to  animals,  sensibility  or  th« 
consciousness  of  existence,  and  the  faculty  of  moving,  di- 
minish, and  at  length  entirely  disappear,  in  the  lowest 
classes  of  the  animal  kingdom.  Besides,  many  ohscrvera 
agree  in  considering  as  constant  the  transformation  of  cer- 
tain plants  into  animals,  and  vice  versa.  M.  Agardh,  a 
celebrated  algologist,  and  a  Professor  of  the  University  of 
Lund,  in  Sweden,  has  published  a  curious  dissertation  on 
the  metamorphoses  of  the  algie.  This  alleged  transforma- 
tion, however,  appears  to  be  merely  the  result  of  inaccurate 
observation. 

But,  when  we  overlook  for  a  moment  the  facts  which 
thus  form  a  transition  between  the  two  great  divisions  of 
organized  beings,  we  find  decided  differences  between  ani- 
mals and  vegetubles.  Thus,  in  animals  which  are  jK>sscsBed 
of  the  faculty  of  moving,  there  exists  a  system  of  contrac- 
tile iibres,  the  alteruate  relaxation  and  tension  of  which 
determine  the  motions  of  the  auimal.  These  are  the  mus- 
cular fibres.  In  vegetables  there  is  nothing  of  this  kind, 
all  their  fibres  being  in  a  manner  inert  and  inexcitable. 
Besides,  there  is  nothing  in  them  like  a  nervous  system, 
although  an  ingenious  experimenter  has,  in  this  respect, 
compared  them  to  animals.  In  the  latter,  the  substances 
which  are  to  serve  for  nutrition  are  first  absorbed  at  the 
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exterior,  and  remain  during  a  certain  time  in  a  particular 
cavity,  where  they  undergo  a  suitable  elaboration  before 
tliey  are  taken  up  by  tlie  chyliferous  vessels,  which  carry 
them  into  the  torrent  of  the  circulation ;  but  in  vegetables 
nutrition  is  effected  in  a  more  Bitnple  manner,  the  absorbed 
mutters  are  directly  conveyed  to  all  parts  of  the  plant,  with- 
out undergoing  any  pre^nons  alteration  ;  so  that,  in  themj 
we  find  neither  intestinul  canal  nor  stomach,  there  being  no 
digestion  to  be  performed. 

Vegetables  differ  further  from  animals  in  respect  to  the 
progress  of  their  fluids.  In  animals,  in  fact,  there  is  a  true 
circulation,  in  other  words,  the  blood  or  nutritious  fluid 
seta  out  from  a  point  where  it  receives  its  impulse,  is  distri- 
buted to  all  parts  of  the  body,  where,  in  its  course,  it  do- 
posits  the  principles  destined  for  their  nutrition,  and  finally 
returns  to  the  point  from  whence  it  set  out.  But  in  vege- 
tables there  is  no  true  circulation:  the  nutritious  fluida 
traverse  the  plant,  but  are  not  impelled  by  a  heart,  whicb^ 
in  animals,  forms  a  point  from  which  the  blood  set  out,  and 
to  which  it  finallv  returns. 

Animals  always  feed  on  organized  substances,  animal  or 
vegetable.  In  plants,  on  the  contrary,  nutrition  is  effected 
by  means  of  inorganic  substances,  such  as  gases,  water  and 
salts,  which  arc  applied  for  the  development  of  their  parts. 
Again,  vegetables  are  destitute  of  lungs,  and  consequently 
of  respiration.  Although  there  is  in  them  an  exhalatioa  , 
of  the  gases  which  have  been  absorbed,  and  which  have 
not  been  used  for  nutrition,  the  nature  of  these  ejected 
gases  is  verj-  different  in  the  two  great  classes  of  organized 
beings.  Thus,  in  animals  it  is  carbonic  acid  that  is  ex- 
haled, while  in  vegetables  it  is  oxygen.  Vegetables  are 
further  distinguished  from  animals  by  their  chemical  com- 
position, carbon  predominating  lu  the  former,  and  azote  in 
the  latter. 

It  were  easy  to  extend  this  comparison  bet\Feen  vegeta- 
bles anrl  animals ;   but  enough  has  already  been  said  to 
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make  known  the  principal  differencea  wliit-h  exist  between 
them. 

Anatomical  investigation  shews  us  tliat  vegetables  are 
composed  of  simple  and  similar  elementary'  parts,  wliicfa, 
combining  in  various  ways,  constitute  the  organn  properly 
so  called.  We  now  proceed  to  examine  these  elementary 
parts,  the  study  of  which  constitutes  Vegetable  Anatomy. 


ELEMENTARY  PARTS  Or  VEGETABLES,  OR  VEGETABLE 
ANATOMY. 


VfuRii  the  internal  structure  of  a  vegetable 
ed  witli  the  naked  eye,  and  more  especially  when  it  is  vieved 
by  the  aid  of  a  powerful  lens,  or  a  microscope,  it  is  found 
to  be  composed  of  thin  transparent  cells,  extremely  mi- 
nute, varying  in  form,  sometimes  regular,  sometimes  irre- 
gular, and  of  tubes  or  cylindrical  vessels,  which  are  isolftted 
or  collected  into  bun<]les.  Sncli  are  the  two  principal  fornu 
under  which  the  elementary  parts  that  enter  into  the  oom- 
position  of  vegetables  present  themselves,  and  to  which  the 
names  oi  ceUtdar  tissue  and  vascular  tissue  have  been  given. 


0/  the  Cellular  Tissue. 

The  first  modification  of  the  elementary  tissue  of  v 
tables  is  the  Cellular  or 
Areolar  Tissue    (Fig. 
2.)     It  is  composed   of  S 
cellulc8,wliich  are  in  mu- 
tual contact,  and  whose 
form  depends  in  general 

upon  the  resistance  with  F>g-  '■  F'g*  *• 

which  they  meet.  Some  authors  have  compared  them  to 
the  light  froth  which  forms  on  soap-water,  when  that  fluid 
is  agitated.     It  has  been  generally  supposed  that  the  walls 
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of  two  contiguous  cellules  are  common  to  both ;  but  Mal*- 
pighi  idvnnoed  the  opinion  that  tbcy  were  composed  of 
distinct  vesicles,  which  he  named  utricle§.  Professor 
Spreng«l  of  Halle,  in  1802,  and  many  othei-  distinguish- 
ed physiologists,  have  made  obtiervatione  which  confirm 
this  opinion.  The  cellules  may  be  separated  from  each 
other  without  being  torn,  which  proves  that  each  of  them 
forms  «  kind  of  small  vesicle,  having  distinct  walls  of 
its  own,  and  that  wherever  two  cells  are  in  contact,  the 
membrane  which  separates  them  in  formed  of  two  laminae, 
which  belong  to  each  cell  rfl^ootively.  The  recent  in- 
<|uiries  of  M.  Du  Trocliet  and  Professor  Amici  confirm  this 
opinion.  The  aeparation  of  the  vesicles  which  furm  the 
cellular  tissue,  may  be  effected  by  simple  maceration  in 
water,  as  was  done  by  Professor  Link,  or  by  boiling  in  ni- 
tric acid.  Sometimes,  however,  the  walls  of  tlic  collules 
are  so  intimately  united  that  it  is  almoet  imposdhle  lo  s 
parate  tbem. 

>^en  the  formation  and  development  of  the  cellular  tia*  I 
sue  in  v^etahles  are  observed,  it  is  clearly  seen  to  be  com^  I 
posed  of  cells,  which  are  at  first  separated,  but  which,  in  ' 
th^  progress  of  iheir  development,  finally  adhere  more  or 
less  to  each  otiicr.     lu  fact,  with  the  aid  of  the  microscope, 
there  are  perceived   in  the  vesicles   of  the  cellular  tissue 
corpuscuies  of  an  oval  or  rounded   form,   generally  of  a 
green  colour,  but  exhibiting  all  possible  lints  according  ts  ] 
the  walls  in  which  they  are  observed.     These  curpusculei 
impart  their  colour  to  the  cellular  tissue,  the  walls  of  whiob  I 
are  always  transparent      M.  Turpin,  who,  in  an  excellent  | 
paper  printed  iu  tlic  Memoirea  du  Musevvt,  vol.  xii.,  hi 
again  directed  attention   to  these  corpuscules,  gives  thei 
tlic  name  of  i/iobttliue.     Each  grain  of  globuline  is  a  minute  j 
vesicle,  in  which  are  subsequcnlly  formed  other  minute  I 
granules,  which,  successively  increasing  in  size,  ultimate^  ] 
buret  the  vesicle  which  contained  them.     Each  of  tbem,  ia  1 
its  turn,   then  becomes  a  small  vesicle,   in  which  arc  de- 
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vcloped  Dew  granules,  wliich  present  the  eame  p 
In  this  manner  the  cellular  tisHue,  which  forms  the  mass  of 
vegetablcti,  increases  and  is  developed  in  all  dircctiooB.  M. 
do  Candolle,  considering  that  it  is  this  granular  substancs 
which  colours  all  the  parts  of  vegetables,  has  recently  pr<^ 
posed  to  give  it  the  name  of  c/iromule. 

These  cellules,  when  they  meet  with  no  other  resistance 
than  that  of  the  cellules  in  their  vicinity,  not  unfrequently 
present  a  nearly  hexagonal  form,  so  as  to  hear  a  consider- 
able resemblance  to  the  cells  of  a  honeycomb.  But  they 
may  be  more  or  less  elongated,  rounded  or  compressed,  ac- 
cording to  the  obstacles  which  oppose  their  free  develop* 
ment.  In  fact,  the  regular  and  hexagonal  form  of  which 
we  have  just  spoken  is  of  rare  occurrence.  Their  wallsare 
thin  and  transj>arent,  and  they  all  communicate  together, 
either  by  their  cavities  opening  into  each  other,  or  by  means 
of  pores,  or  even  slits,  in  their  walls.  These  pores,  which 
are  with  difficulty  perceptible  with  the  aid  of  the  moet 
powerful  optical  instrument,  were  observed  by  Leuwenhoek 
and  Hill ;  and  more  recently  MM.  Mirbel  and  Amici  have 
again  admitted  their  existence.  According  to  several  phy- 
siologists, and  in  particular  Rudolphi  and  Sprengel,  the 
different  cellules  communicate  together  by  a  point  at  which 
these  walls  are  interrupted.  But  Bcrnhardi  first  demon- 
strated that  the  communication  between  the  cellules  is  ex- 
clusively effected  by  the  invisible  pores  of  their  walls. 
This  opinion  is  now  generally  adopted.  It  thus  appears 
very  probable  that  the  fluids  pass  from  one  cell  to  another 
by  exudation. 

In  the  woody  parts,  the  cellules  of  the  areolar  tissue  are 
greatly  elongated,  and  form  a  kind  of  small  tubes,  parallel 
to  each  other.  Their  walls  are  opaque  and  thick ;  and  they 
even  sometimes  become  at  length  entirely  obliterated.  To 
this  modificRlion  M.  Link  has  given  the  name  of  elongated 
tinsue. 

This  elongated  tissue  exiete  abundantly  in  vegetables,  and 
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ia  in  them  much  more  common  than  the  cellular  tissue. 
It  is  composed  of  Bmall  tubes,  which  are  contracted  at  ia- 
tervftls.  Sometimes  the  tubes  are  fusiform,  or,  in  other 
words,  gradually  diminish  at  their  two  extremities.  To 
this  particular  modification  of  the  cellules  of  the  elongated 
tissue,  M.  Amici  has  given  the  name  of  clostres.  They  are 
generally  parallel  to  each  other,  more  or  less  opaque,  and 
very  abundant  in  the  woody  tissue.  It  sometimes  happeoa 
that  the  cellules  of  the  elongated  tissue  cau  only  touch  each 
other  by  the  most  prominent  points,  whence  intervals  or 
vacuities  are  formed  between  them.  Tliese  empty  spaces 
have  been  named  by  Hcdwig,  vasa  revehentia  ;  by  Trevira- 
nuB,  tneatus  interceUulares ;  and  by  Link,  ductus  interceBu' 
lares.  In  the  opinion  of  Professor  Amici,  these  spaces  nfr- 
ver  contain  liquid,  hut  only  air  ;  for  the  large  pores  of  the 
epidermis,  which,  as  we  shall  presently  see,  when  we  come 
to  speak  of  that  membrane,  are  organs  that  afford  passage 
to  air  only,  are  always  placed  over  one  of  these  spaces. 
When  the  tissue  is  too  compact,  and  the  small  tubes  too 
close  to  allow  the  formation  of  these  spaces,  there  are  no 
cortical  pores. 

There  is  another  modification  of  the  elongated  tissue 
which  deserves  to  he  mentioned  here,  and  which  consists  of 
the  cellules  formed  by  the  insertions  or  medullary  rays  of  the 
stem  of  dicotyledonous  vegetables.  They  are  very  small, 
elongated,  and  placed  horizontally,  instead  of  being  verticaL 

The  cellular  tissue,  in  its  state  of  native  purity,  has  little 
consistence,  and  is  easily  torn.  Accordingly,  in  certain 
vegetables  there  often  occur  spaces  resulting  from  the  rup- 
ture of  the  walls  of  several  cellules,  and  tilled  only  with 
air.  These  cellules,  to  which  the  name  of  lactm<B  is  given, 
are  met  with  more  especially  in  vegetables  which  live  in 
water,  and  in  which  they  seem  to  resist  the  maceratioa 
which  these  plants  would  infallibly  undergo  in  consequence 
of  their  prolonged  sojourn  in  that  liquid.  M.  Amici  has  a 
very  different  opinion  rc«|)oc(ing  the  lacun.T.     According 
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to  him,  they  are  not,  as  M.  Mirbel  thinks,  the  result  of  Uis 
laceration  of  the  cellules,  but  more  or  lees  regular  spaces, 
always  containing  air.  Sometimes  they  present  hairs  of  a 
peculiar  nature,  in  the  form  of  tufts  of  pencils,  on  their  in- 
ner vails.  These  hairs  have  been  seen  by  MM.  Mirbel 
«nil  Amici.  Two  kinds  of  lacunas  may  be  distinguished, 
some  having  the  cortical  pores  for  their  orifice,  and  ooni- 
municating  with  the  external  air,  while  others  have  no  ex- 
ternal communication.  The  latter  arc  especially  met  with 
in  plants  which  are  destitute  of  porous  tubes. 

In  here  concluding  what  relates  to  the  organization  of 
the  vesicular  tissue,  we  would  remark  that  it  poRsesses  two 
essential  properties,  its  faculty  of  absorbing  fluids,  and  its 
organic  contractility.  By  means  of  these  two  fundamentAl 
pro[>ertieB,  several  of  the  phenomena  of  vegetable  life  may 
be  explained. 

Of  the  Vascular  Tissue. 

The  Vasctdar  or  Tubular  Tissue  is  the  second  modifica- 
tion of  the  elementary  tissue.  The  vessels  are  lamtua:  of  ele- 
mentary tiaeuc  rolled  upon  themselves,  ro  as  to  form  canaU 
or  more  or  less  elongated  cells,  placed  end  to  end,  and 
having  their  partitions  often  obliterated.  The  walls  of  the 
vessels  arc  sometimes  pretty  thick,  possessed  of  little  trans- 
parency, and  perforated  by  a  great  number  of  apertures, 
by  meaus  of  which  tliey  allow  to  escape  into  the  surroimd- 
ing  parts  a  portion  of  the  gaseous  fluids  or  liquids  which 
they  convey-  These  vessels  are  not  continuous  from  the 
base  to  the  summit  of  the  plant,  but  anastomose  frequently 
with  each  other,  and  are  ultimately  converted,  into  areidar 
tissue. 

Seven  principal  kinds  of  vessels  are  known :  1.  Bmded 
or  moniliform  vessels;  2.  Porous  Tesaels;  3.  Slit  vessels  at 
False  Trachete ;  4.  Tracheae ;  5.  Mixed  vessels ;  6.  Proper 
vessels;  7.  Tubes  or  simple  vessels. 
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-These  are 


1.  Beaded  or  Monilifbrm  Vessels  (Fig,  3.) 
porous  or  dotted  tubes,  contractetl  iit  iiiler- 
vals,  Hnd  crossed  by  diaphrugms  or  ]>arli- 
tions,  wliich  itre  |>ert'orated  with  holes,  like 
a  riddle,  although,  iii  the  opinion  of  most 
anatomists,  these  diaphrag^ns  do  not  exist. 
The  beaded  vessels  occur  principally  at  the 
junction  of  the  root  and  stem,  of  the  stem  ^'^-^ 
and  branches),  &c.  These  vessels,  we  think,  might  rather 
be  ronsidered  as  simple  cellules  of  areolar  tissue,  regularly 
disposed  in  longitudinal  series  or  lines. 

2.  Dotted  I'esnelJt  (Fig,  4.  3.) — These  represent  contina- 
ous  tubes,  exhibiting  numerous  opaque 
}>oints,  which  others  have  considered  as 
pores,  arranged  in  transverse  lines.  M, 
ABrbcl  names  them  porous  vessels.  They 
arc  met  with  in  the  woody  layers  of  the 
stem,  roots  and  branches. 

3.  False.  TVackea  (Fig.  6.  7.)— These 
arc  tubes  having  transverse  slits,  according  to  ihe  opinion 
most  generally  adopted.  These  vessels,  and  the  tracheee, 
are  the  principal  conductors  of  the  sap.  M.  de  Candolle 
designates  them  by  the  name  of  s!it  or  streaked  vessels^ 
They  are  very  abun^nt  in  the  woody  layers  of  dicotyl«^ 
donouH  vegetables,  and  in  the  woody  bundles  of  the  mono^  ; 
cotyledonous,  I 

4.  The  Trachea,  or  Spiral  Vessels  (Fig.  8,),  which  Mal- 
pighi  and  Hedwig  compared  to  the  rospira- 
tory  organs  of  insects,  are  vessels  formed  by 
a  silvery  and  transparent  lamina,  rolled  upon 
itself  in  a  spiral  form,  and  having  its  edges, 
which  are  a  little  thicker,  in  mutual  contact, 
BO  as  to  leave  no  space  between  them,  but 
without  contracting  adhesions.     Sometimes,         Fiff-  *• 
however,  the  spiral  turns  of  these  vessels  cannot  be  un- 
rolled; and  to  this  kind  of  tube  M.  Link  lias  given  the 
name  of  united  spiral  vessel.    According  to  MM.  Link  and 


Fig.  7- 
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Schrader,  the  spiral  lamiDA  of  wbicli  the  tracliete  con- 
sist, lias  a  groove  runiung  along  ita  inner  side.  !□  tlie 
dicotyledoncs,  spiral  vessels  are  observed  arouad  the  pith ; 
and  in  the  monocotyledon es  generally  in  the  centre  of  tho 
woody  filaments.  Tlie  hark  and  the  annual  layers  of  the 
wood  never  contain  any,  Tliey  are  sometimes  found  in  the 
roots,  and  it  is  very  easy  to  unrol  them  in  the  nerves  of  the 
leaves,  in  the  petals,  the  filaments  of  the  stamina,  &c. 

At  their  extremities,  the  trachete  terminate  in  cellular  tis- 
sue, according  to  M.  Mirhel,  while,  in  M.  Du  Trocliet's  opi- 
nion, they  end  in  a  kind  of  cone,  which  is  more  or  less  acute. 

Hedwig  considered  the  spiral  vessels  or  traclicsp,  which 
Grew  named  air'Vesse/g,  as  composed  of  two  parts,  a  straight 
and  central  tube,  filled  with  air,  and  which  he  named  for 
this  reason  pnernaalophorous  vessel,  and  a  tube  spirally  roll- 
ed over  the  former,  and  filled  with  aqueous  fluid,  to  which 
he  gave  the  names  of  adm:lor  vessel,  chyliferous  vessd,  &c. 
M.  Bemhardi  also  has  expressed  another  opinion  resjiecting 
the  structure  of  the  trachese.  He  considers  them  as  formed 
of  a  very  thin  external  tube,  within  which  a  small  Hilvery 
lamina  is  rolled  iu  a  spiral  form,  so  as  to  keep  the  walls  ee- 
jtarated.  Lastly,  some  autliors  admit  the  spiral  turns  of 
the  tracheee  to  bo  united  together  by  a  very  thin  membrane, 
which  is  easily  torn  asunder  when  the  spiral  thread  is  un- 
rolled. There  would  result  from  this  organization  that,  in 
their  natural  state,  the  tracheie  form  a  continuous  tube. 

The  tracheie  are  not  always  simple,  but  are  sometimes 
found  with  two,  three,  and  even  a  very  great  number  of  paral- 
lel spirabi,  as  is  observed  in  many  monocotyledon ous  plants. 

5-  The  Mixed  ivssels  (Fig.  9.),  which  were  discovered  by 
M.  Mirbel,  participate  at  once  of  the  nature  of  all  ^, 
the  others;  that  is  to  say,  are  alternately  porous,  slit,  ^a 
or  spirally  rolled  in  different  parts  of  their  length.  H 
M.  Amici,  however,  who  has  made  a  great  number  H 
of  microscopic  examinations  in  vegetable  anatomy,  ^9 
is  of  opinion  that  the  false  trachea?  never  become       ^ 

Fig.  9. 
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ftplral  vessels.     Besides,  as  he  remarks,  theee  two  kinds  of 
vessels  occupy  entirely  different  positions. 

6,  The  Proper  Vessels^  which  are  also  dcRignated  by  the 
nniue  of  reservoirs  of  the  proper  juices,  are  short  tubes,  de- 
stitute of  pores,  and  containing  a  projwr  juice,  peculiar  to 
each  vegetable.  Thus  in  the  Conifcra;  they  contain  ret^iD, 
in  the  Euphorbia;  a  white  and  milky  juice,  &c.  They  are 
met  with  in  the  bark,  the  pith,  the  leaves,  and  the  flowers. 
They  are  sometimes  solitary,  sometimes  collected  into 
bundles. 

7.  The  Simple  Tribes  are  vessels  of  variable  size,  often 
branclied  and  anastomosing  with  each  other,  and  serving 
to  circulate  the  sap.  Their  walls  are  thin,  or  more  or  less 
opaque,  and  have  no  visible  pores. 

These  different  species  of  vessels,  to  which  might  bo 
added  many  other  modifications,  are  often  collected  into 
elongated  fasciculi,  united  to  caclk  other  by  cellular  tissue. 
They  then  form  t\ie  Jibres  properly  so  called.  These  fibres, 
or  bundles  of  tubes,  constitute  the  frame-work,  and,  as  it 
were,  the  skeleton  of  most  of  the  foliaceoas  organs  of  ve- 
getables. 

The  parenchyma,  on  the  other  hand,  is  the  generally  soft 
part,  essentially  com|>o8cd  of  cellular  tissue,  which  is  ob- 
served in  fruits,  leaves,  Sic.  This  term  is  employed  in  o[»- 
position  to  the  worAJibre.  Every  part  which  is  not  fibrous 
is  composed  of  parenchyma. 

The  parenchymatous  and  fibrous  tissues,  by  uniting  and 
combining  in  various  ways,  constitute  the  different  organs 
of  v^etables.  In  all,  in  fact,  we  find  by  analysis,  only 
these  two  essential  modifications  of  the  fundamental  tissue. 

The  Bbven  principal  modifications  of  the  vascular  tissue 
differ  from  each  otlier,  not  only  in  their  organization  and 
relative  position,  but  also  in  respect  to  the  nature  of  the 
fluids  which  they  contain.  In  the  latter  point  of  view,  they 
may  he  distinguished  into  three  series: — 1.  The  sap-vessels 
or  lymphatics,  in  which  the  sap  circulates ;  2.  The  vessels 
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uf  the  proper  juices ;  3.  The  air-vessels,  in  which  tbfere'  b 
■le^'er  found  any  thing  else  than  air  or  other  elastic  fluids. 

But  the  different  writers  on  vegetable  anatomy  and  phy- 
siology are  far  from  heing  agreed  as  to  the  clase  to  which 
the  different  kinds  of  vessels  which  we  have  described  ought 
to  be  referred.  Tlius,  Malpiglii,  Hedwig,  and  several  other* 
of  the  older  botanists,  considered  the  traehete  as  vessels 
destined  to  contain  only  air.  M.  Link  has  maintained  the 
same  opinion,  which  be  has  extended  to  the  porous  vessels 
and  false  tracheae.  But,  after  the  observations  of  ProfesMor 
Mirbel,  the  existence  of  air-vessels  was  doubted,  and  even 
absolutely  denied.  He  thus  considered  all  the  tubes  of  v»- 
getables  as  solely  destined  for  the  circulation  of  the  sap. 
This  opinion,  wliicb  is  now  generally  adopted,  lias  lately 
been  opposed  by  Professor  AnLici,  who  positively  asserts 
that  he  has  been  assured  hy  observation,  that  the  trachera, 
the  false  tracheie,  the  porous  vessels,  and,  lu  general,  all 
the  tubular  or  cellular  organs  of  vegetables  which  preeeot 
visible  holes  or  slits,  never  contain  any  tlung  but  air. 
When  the  diameter  of  these  tubes  is  considerable,  this  ob> 
Ber\-ation  may  eaaily  he  verified  by  cutting  them  acroa% 
ill  which  case  they  are  always  found  empty.  When  they 
are  cut  under  water,  each  of  them  presents  a  small  bubble 
of  air  at  its  orifice. 

The  apertures  or  pores  ivitli  which  the  porous  vessels 
are  perforated,  are  very  fre(|ueutly  organized  like  the  pore* 
of  the  epidermis ;  in  other  words,  they  present  a  kind  of 
rim  or  thickened  margin  at  tlielr  circumference.  Tliis  ol>- 
servation,  which  was  first  made  by  M.  Kfirbcl,  has  been 
confirmed  hy  M.  Amici.  From  this  resemblance,  the  latter 
derives  an  additional  inference  in  favour  of  his  opinion  re- 
specting the  nature  of  the  fluid  contained  in  these  vessels.  In 
fact,  as  we  shall  afterwards  see,  tlie  large  jiores  of  the  epider- 
niis  never  afford  a  passage  to  any  other  than  aeriform  fluids. 

The  air  contained  in  the  porous  vessels  does  not  commu- 
nicate witli  the  external  air.     M.  Amici  thinks  that  it  is 
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produced  iit  the  interior  of  the  v^etable  tissue  itsell',  but 
its  nature  is  not  yet  perfectly  known. 

Ill  the  ligneous  vegetables,  where  the  air-vessels  at  length 
disappear,  the  medullary  rays  take  their  place,  and  perform 
the  KBHie  fiinetions.  They  are,  in  fact,  composed  uf  small 
tubes  placed  horizontally,  or  of  porous  cellules  transversely 
elongated,  which,  according  to  the  Professor  of  Modcna, 
serve  to  establish  a  communication  between  the  internal 
parts  of  the  vegetable  and  the  exterior.  These  tubes  or 
cells  never  contain  any  thing  but  air. 

From  what  has  been  said  abo^'e,  it  is  seen  that  there  are 
two  principal  means  of  communication  between  the  differ- 
ent parts  of  the  vegetable  tissue.  Iii  the  air-cells  or  air- 
tubes,  the  communication  is  effected  by  means  of  inter- 
molecular  pores  or  slits  of  extremely  small  size,  but  whoso 
existence  can  be  established,  and  whose  organ i/^tiou  can 
be  discovered  by  ttie  aid  of  the  microscope.  These  pores 
are  absolutely  wanting  in  the  cellular  tissue  properly  so 
calletl,  and  in  the  vessels  which  we  have  designated  by  the 
name  of  simple  lubes,  or  sap-vesselH.  In  this  part  of  the 
tissue  of  vegetables,  the  communication  is  effected,  either 
by  a  kind  of  imbibition,  or  by  the  inter  molecular  spacea 
which  the  globules  that  compoae  the  larainie  of  the  tissue 
leave  between  them. 

Althougii  the  pores  which  are  observed  on  the  walls  of 
the  elongated  cellules,  the  nionilifonn  vessels,  and  the  po> 
rouB  vessels,  have  been  seen  and  described  with  minute  ac- 
curacy by  many  modem  authors,  and  especially  by  MM. 
Mirl>el  and  Amici ;  yet  M.  Du  Trochot,  in  his  memoir  on 
tlie  anatomy  of  tJie  sensitive  plant,  has  very  recently  denied 
their  existence.  On  this  circumstance  he  has  founded  a 
theory,  which  we  shall  here  briefiy  expose.  He  asserts  that 
the  organs  described  by  M.  Mirbel  as  pores  surrounded 
with  a  prominent  rim,  are  nothing  else  than  small  globular 
cellules  placed  in  the  substance  of  the  walls  of  the  areolse 
of  the  cellular  tissue  or  vessels,  and  tilled  with  a  greea 
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transparent  matter.  These  collulee,  he  Bays,  iii  tlteir  qua- 
lity  of  transparent  spherical  bodies,  collecting  the  lumiiioua 
rays  in  a  central  focus,  must  appear  opacjue  in  their  cir- 
cumferencc,  and  transparent  at  their  centre,  which  would 
lead  to  the  supposition  of  their  being  perforated.  There 
are  no  pores  therefore.  But  it  seems  to  us  ei-ident  that  M- 
Du  Trochet  is  entirely  mistaken.  Tlie  corpuscules  which 
he  has  examined,  and  which  he  supposes  to  be  the  pores 
described  by  M.  Mirbel,  are  organs  altogether  difl'erent  from 
these  latter.  There  is  no  wonder,  then,  that  he  did  not  see 
them  perforated.  They  are  nothing  else  than  the  grains 
of  amylaceous  matter,  or  the  greenish  glandular  bodies, 
abundantly  disseminated  through  all  parts  of  the  vegetable 
tissue,  and  to  which  M.  Turpin  has  recently  given  the  name 
of  fflobuline.  M.  Du  Trochet's  denial,  therefore,  falls  to  the 
ground  of  itself,  as  his  observations  refer  to  an  entirely 
different  organ. 

Believing  that  the  pores  of  the  cellular  tissue  are  cellulefl 
filled  with  a  greenish  substance,  the  able  experimenter 
whom  we  here  oppose,  would  naturally  make  application  of 
this  observatiou  to  the  vessels  upon  which  holes  or  slits 
have  been  described.  Accordingly,  he  has  asserted  that  the 
porous  vessels  are  merely  tubes  which  present  some  of  these 
globular  and  greenish  cellules  more  or  less  symmetrically 
disposed,  and  that  the  false  trachcse,  or  slit  vessels,  present 
these  cellules  arranged  in  transverse  lines. 

The  author  has  then  examined  the  nature  and  uses  of 
this  greenisli  matter.  Having  tested  it  by  chemical  re- 
agents, he  found  that  it  was  rendered  concrete  by  nitric  acid, 
and  that  the  alkalies  again  reduced  it  to  lis  original  state. 
Now,  the  cerebral  substance  of  animals  is  affected  in  pre- 
cisely the  same  manner  by  the  same  reagents.  It  therefore 
follows,  that  this  greenish  matter  is  a  true  nervous  system, 
or  rather  the  scattered  elements  of  a  diffuse  nervous  system, 
which  is  not  collected  into  a  mass,  but  presents  itself  under 
the  appearance  of  small  dispersed  or  united  points,  which 
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he  names  nervou/i  corpuscv/es.  This  coneideratioa,  says  he, 
siipjwrted  by  ilie  similarity  of  t)ic  chemical  uature  of  the 
globular  corpuscules,  is  further  strengthened  by  the  obser- 
vation  of  the  intimate  nature  of  the  nervous  system  of  cer- 
tain imimHls.  Thus,  in  the  gasteropodous  mollusca,  the 
medullary  substance  of  the  brain  is  composed  of  agglome- 
rated globular  cellules,  on  the  walls  of  which  there  exista  a 
great  quantity  of  globular  or  ovoidal  cOrpnscnles,  which  ore 
nothing  else  than  very  small  cellules  filled  with  nervous 
medullary  substance.  The  resemblance  of  this  organization 
to  that  of  which  we  have  just  been  speaking  in  v^etables 
i§  perfect,  according  to  M.  Du  Trochel,  and  forces  us  to 
luimit  that  plants  are  furnished  with  a  nervous  system. 

Wc  are  contented  with  here  stating  the  opinions  recently 
iw]\'anccd  by  this  celebrated  physiologist.  We  shall  exa- 
mine them  more  in  detail  when  we  coine  to  speak  of  th« 
motility  of  vegetables,  after  examining  the  functions  of  tlie 
leaves. 

To  conclude  what  relates  to  the  examination  of  the  ana- 
tomy of  the  different  constituent  and  elementary  parts  of 
vegetable  organization,  we  must  turn  our  attention  to  the 
glands  and  hairs,  considered  with  reference  to  their  anato- 
mical structure. 

The  Glands  arc  peculiar  organs  which  ai-e  observed  in 
nearly  all  parts  of  plants,  and  which  are  destined  to  sepa- 
rate a  fluid  of  some  kind  from  the  general  mass  of  ihe 
humours.  In  their  uses  and  structure,  they  bear  the  greatest 
resemblance  to  tlitise  of  animals.  They  appear  to  be  formed 
of  a  very  delicate  cellular  tissue,  in  which  numerous  vessels 
ramify.  But  the  name  of  glands  has  been  extended  to  vesi- 
cular bodies,  often  transparent,  placed  in  the  substance  of 
organs,  and  filled  with  a  volatile  oil,  which  has  probably 
been  secreted  in  their  interior.  Tlieir  form  and  particular 
structure  are  very  diversified,  and  they  have  been  distin- 
guished into  several  species.     Thus,  there  are: 

1.  Miliary  Glands. — They  are  very  small  and  enperficialf 
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and  appear  in  the  form  of  round  gndna,  dispoeed  in  regular 
series,  or  dispersed  without  order,  over  all  the  parts  of  plants 
that  are  exposed  to  the  air. 

2.  VeHcular  Glands. — These  are  small  reservoirs  filled 
with  essential  oil,  and  lodged  in  the  herbaceous  envel<^pe  of 
vegetables.  They  are  very  apparent  in  the  leaves  of  the 
myrtle  and  orange-tree,  and  exhibit  the  appearance  of  small 
transparent  dots,  when  these  leaves  are  placed  between  the 
eye  and  the  light. 

3.  Globular  Glands. — Their  form  is  spherical,  and  ihey 
adhere  to  the  epidermis  only  by  a  point.  They  are  espe- 
cially observed  on  the  Labiatee. 

4.  Utricular  or  AmpuUiform  Glands.-^They  are  filled 
with  a  colourless  fluid,  as  in  the  Ice-plant. 

5.  Papillar  Glands. — These  have  the  form  of  nipples  or 
papillae,  and  have  been  compared  to  those  of  the  tongue. 
They  are  found  on  several  of  the  Labiatee,  for  example  on 
Satureja  hortensis. 

Lastly,  there  are  lenticular  glands,  sessile  glands,  and 
others  which  are  supported  upon  hairs.  The  tribe  of  the 
Drupacese  in  the  family  of  the  Rosacese,  the  family  of  the 
Passiflorae,  and  many  of  the  Leguminosae  and  Malvaceae, 
have,  on  the  petiole  or  limb  of  their  leaves,  glands  of  a  very 
diversified  form,  and  which  frequently  furnish  good  charac- 
ters for  disting^isliing  the  species. 

The  Hairs  are  filamentous  organs,  more  or  less  attenua- 
ted, and  subservient  to  absorption  and  exhalation.  Few 
plants  are  destitute  of  them.  They  are  principally  observed 
on  those  which  grow  in  dry  situations.  In  this  case,  they 
have  been  considered  by  some  botanists  as  serving  to  mul- 
tiply and  enlarge  the  extent  of  the  absorbent  surface  ef 
vegetables.  Accordingly,  they  are  not  seen  on  plants 
abounding  in  liquids,  such  as  the  succulent  plants,  or  those 
which  habitually  live  in  water. 

In  many  cases,  the  hairs  appear  to  be  the  excretory  ducts 
of  vegetable  glands.     In  fact,  they  are  frequently  inserted 
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upon  a  papilUr  gland.  It  is  well  known  that  the  faoirs  of 
Urtira  tireiis  and  Urfica  dioica  produce  blisters  on  the  skin, 
only  because  in  iwnetrating  it,  they  at  the  same  lime  pour 
into  it  an  irrit^iting  fluid,  ivhicb  is  secreted  by  the  glands 
upon  which  they  are  inserted ;  for  when  this  fluid  is  evapo- 
rated by  flesiccation,  the  hairs  of  nettles  do  not  produce 
the  same  effect. 

Hairs  ure  distinguished  into  gland  alt  ffrows,  ejtcretory-,  and 
Ijfttiphiilic.  The  first  are  either  applied  immediately  upon 
a  gland,  or  surmounted  by  a  small  glandular  body,  as  in 
Dirtnmiuis  nihua.  The  excretory  hairs  are  placed  upon 
glands,  of  tvhich  ihcy  appear  to  be  the  excretory  ducts, 
destined  to  pour  out  the  secreted  fluids.  Lastly,  the  lym- 
phatic hairs  are  merely  )>rolongations  of  a  cortical  ]>orc. 

The  form  of  hairs  preeenls  numerous  varieties.  Thus 
there  are  simple,  hranc/teil,  sidjulate,  and  capitate  hairs. 
Others  are  botlou;  and  intersected  at  intervals  by  horizon- 
tal partitions.  In  the  MalpighiaceEc  they  have  the  form 
and  horizontal  position  of  a  shuttle. 

They  are  sometimes  m/iVnry,  at  other  times  collected  into 
fascif  uli,  star-like  iaiu,  &e. 

As  to  their  disposition  upon  a  [)art  (which  is  designated 
by  the  name  of  ptd>escence),  we  shall  speak  of  it  when  we 
come  to  treat  of  the  modifications  of  the  stem  in  reference 
to  this  circumstance. 

We  have  now  considered  the  anatomical  structure  of  ve- 
getables, penetrated  into  the  interior  of  their  tissue,  and  se- 
parated and  analyzed  the  rudiments,  or  elementary  parts,  of 
their  organization.  Let  us  next  examine  the  vegetable  con- 
sidered OS  a  whole  ;  let  us  see  what  are  the  oi^aus  or  parte 
which  compose  it  in  its  perfect  state  of  developmenL 

A  vegetable,  in  its  highest  degree  of  development  and 
perfection,  presents  the  following  organs  for  consideration. 

1.  The  Hoot,  or  that  part  which,  terminating  the  plant 
below,  commonly  sinks  into  the  ground,  to  which  it  fixes 
s2 
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the  vegetable,  or  floats  id  the  water,  when  the  plant  swima 
at  the  surface  of  that  fluid. 

3.  The  Stem,  which,  gi'owing  in  a  direction  the  reverse 
of  that  of  the  root,  always  shoots  upwards  the  moment  it 
begins  to  be  developed,  becomes  covered  with  leaves,  flowers, 
and  fruit,  and  divides  into  branches  and  twigs, 

3.  The  Leaven,  or  those  membranous  appendages,  insert- 
ed upon  the  stem  and  its  divisions,  or  proceeding  directly 
from  the  neck  of  the  root. 

4.  The  Fhwers .-  very  complex  parts,  enclosing  the  or- 
gans of  reproduction  in  two  particular  envelopes,  which  are 
destined  to  contain  and  protect  them.  These  organs  of  re- 
production are  the  pistil  and  stamina.  The  floral  envelopes 
are  the  corolla  and  cali/x. 

5.  The  Pinti/,  or  female  sexual  organ,  which  majr  be 
single  or  multiple,  and  almost  always  occupies  the  centra 
of  the  flower,  is  composed  of  a  hollow  inferior  part,  named 
ovary,  destined  to  contain  the  rudiments  of  the  seeds,  or  the 
opttks;  a  glandular  part,  generally  situated  at  the  summit 
of  the  ovary,  destined  to  receive  the  influence  of  the  male 
organ,  and  which  is  named  stigma;  and  sometimes  a  atyle^ 
being  a  kind  of  Aliform  prolongation  of  the  summit  of  the 
ovary,  which  then  supports  the  stigma. 

6.  The  Stamina,  or  male  se\ual  organs,  essentially  com- 
posed of  an  anther,  which  is  a  kind  of  small  membranous 
bag,  generally  having  two  cells,  and  containing  in  its  inte- 
rior tlie  pollen,  or  substance  by  which  fecundation  is  effect* 
cd.  The  anther  is  usually  supported  ujmn  ajilament  varying 
in  length.  In  tliiH  case  the  stamen  is  formed  of  au  anther 
or  essential  part,  and  ujilantent  or  accessory  part. 

7.  The  Corolia,  or  innermost  envelope  of  the  flower,  often 
decorated  with  the  richest  colours,  sometimes  formed  of  a 
siugle  piece,  and  then  named  a  »unio^a/otM  c?oro//a;  at  other 
Xmen  polypetaious,  titat  is,  composed  of  a  greater  or  less  num- 
1>or  of  distinct  pieces,  each  of  which  bears  the  name  of  petal. 
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8.  The  Calyx,  or  outermost  envelope  of  the  flower,  of  a 
leafy  nature,  and  commonly  green.  It  may  consist  of  a 
single  piece,  in  tvhich  case  it  is  said  to  be  monosepalous ;  or 
It  may  be  formed  of  several  distinct  piecee,  which  are  named 
stpa/s,  when  it  is  said  to  be  poiysrpalous. 

9.  The  Fruit,  that  is,  the  ovary  bow  developed,  and  con- 
taining the  fecundated  aeeda,  is  formed  by  tlte  pericarp  and 
aeeds. 

10.  The  Pericarp,  which  varies  greatly  in  form  and  con- 
sistence, is  the  developed  and  enlarged  ovary,  in  which  were 
contained  the  ovules,  which  are  now  become  seeds.  It  coti- 
eists  of  three  parts :  the  epicarp,  or  outer  membrane,  which 
defines  the  form  of  the  fruit ;  the  endocarp,  oz  membrane 
which  invests  its  internal  simple  or  multiple  cavity ;  and 
lastly,  a  parenchj^matous  part,  situated  uid  contained  be- 
tween these  two  membranes,  and  which  is  named  sarcocarp. 
Tlic  Barcocarp  exists  iu  tlie  highest  state  of  development  is 
fleshy  fniils. 

1 1 .  The  &■«&  contained  in  a  pericarp,  are  there  attached 
by  means  of  a  particular  support,  formed  of  vessels  which 
convey  nourishment  to  them.  This  Kupport  is  the  troptio- 
1f>erm,  or  placenta.  That  point  of  the  seed's  surface  at 
which  the  trophosperm  is  attached,  is  named  the  hitttm  or 
umbilicus.  Sometimes  the  trophosperm,  instead  of  ceasing 
at  the  circumference  of  the  hilum,  is  more  or  less  prolonged 
ever  the  seed,  and  even  so  as  to  cover  it  entirely.  To  this 
peculiar  jH'olongation  the  name  o( ariUa  is  given. 

The  seed  is  essentially  composed  of  two  distinct  parts, 
&e  episperm  and  kernel. 

12.  The  Episperm  is  the  proper  membrane  or  integument 
of  the  seed. 

13-  The  Kernel  is  essentially  composed  of  the  embryo,  or 
of  Uiat  part  which,  being  placed  in  favourable  circum- 
■taiices,  tends  to  be  developed  and  to  produce  a  vegetable 
peHcctly  similar  to  that  which  gave  rise  to  it.  Besides  the 
embryo,  the  kernel  idso  sometimes  contains  a  peculiar  body. 
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varying  in  its  nature  and  ooBBistenee»  upon  wbich  the  em- 
bryo is  applied,  or  in  the  interior  of  which  it  is  entirely  coi&- 
cealed.  This  body  has  received  the  names  of  endosperm^ 
perispermj  and  tUbumen, 

The  embryo  is  the  essential  part  of  the  vegetable,  and  it 
is  for  the  purpose  of  contributing  to  its  formation  and  per- 
fect development,  that  all  the  other  organs  of  plants  seem 
to  have  been  created.  It  is  formed  of  three  parts :  an  in- 
ferior, the  radicular  body,  which,  in  germination,  gives  rise 
to  the  root ;  a  superior,  the  gemrnukj  \^hich,  on  being  de- 
veloped, produces  the  stem,  the  leaves  and  the  other  parts 
wbich  are  to  vegetate  at  the  surface ;  and  lastly,  an  inter- 
mediate and  lateral  part,  the  cotykdtmary  body,  which  may 
be  single,  or  divided  into  two  parts,  named  coiyledcmg. 
Upon  these  circumstances  depends  the  division  of  v^etaUea 
furnished  with  an  embryo  into  two  great  classes :  the  Afo* 
nocotykdoneSf  or  those  whose  embryo  has  only  a  single  coty- 
ledon ;  and  the  Dicotyledones,  or  those  whose  embryo  pre- 
sents two  cotyledons. 

Such  is  the  most  common  and  the  most  perfect  CHTgam* 
zation  of  vegetables.  But  it  must  not  be  expected  to  find 
always  collected  upon  the  same  plant  the  different  paria 
which  we  have  just  briefly  enumerated,  several  of  them  being 
very  frequently  wanting  on  the  same  vegetable.  Thus,  for 
example,  the  stem  has  sometimes  received  so  little  develop- 
ment, that  it  seems  not  to  exist,  as  in  the  Plantain  and 
Primrose ;  the  leaves  are  entirely  wanting  in  the  Dodder ; 
there  is  no  corolla  in  any  of  the  Monocotyledones,  there 
being  in  them  only  a  single  envelope  around  the  sexual  or- 
gans ;  the  single  envelope  sometimes  disappears,  as  in  the 
Willow;  the  flower  often  contains  only  one  of  the  two  sexual 
organs,  as  in  the  Hazel,  in  which  the  stamina  and  pistils  are 
placed  on  separate  flowers;  or,  lastly,  the  two  sexual  organs 
sometimes  disappear  entirely,  and  the  flower  is  then  called 
neutral^  as  in  Viburnum  opulusj  Hortensia^  &c. 

In  the  different  cases  which  we  have  just  stated,  however. 
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t)iis  a))scnce  of  certain  orguns  is  onlv  BCCtdentBl,  and  Iiafi 
no  decided  iaftueiice  upon  the  rest  of  the  organization ;  so 
that  the  vogetablee  in  which  these  organs  are  wanting,  are 
not  inalcriallv  dilf<<rent,  either  in  their  externa)  charucters, 
or  in  their  mode  of  vegetation  and  reproduction,  from  those 
which  possess  them  all. 

But  tliere  is  a  rertam  nnraber  of  other  vegetables  which, 
in  the  constant  absenco  of  sexual  organs,  in  their  external 
forms  Ai)d  in  tlieir  mode  of  vegetation  and  reproduction, 
differ  so  much  from  other  known  plants,  that  they  have  at 
all  times  been  separaled  to  form  a  class  by  themselves.  It 
was  to  tliese  vegetables  that  Linnn-us  gave  the  name  of 
Cryptogamic  plants,  that  is  to  say,  plants  with  concealed  or 
invisible  sexual  organs,  to  distinguish  them  from  other 
known  v^etablm,  the  sexual  organs  of  which  are  apparent, 
and  which  have,  for  this  reason,  received  the  name  of  Pha- 
nerogatoic  plants. 

Tlie  Cryptognmic  plants,  which  are  also  named  Agamic^ 
as  they  are  destitute  of  sexual  organs,  are  very  numerous, 
constituting  about  the  seventh  or  eighth  part  of  the  fifty 
thousand  vegetables  already  known.  As  they  are  destitute 
of  seeds,  and  consequently  of  embryo  and  cotyledons,  they 
are  also  named  Inett^ryonate  or  Acolykdtmotis.  We  are 
thus  led  to  institute  in  vegetables  two  fuudameutal  divi- 
sions, derived  from  the  embryo,  namely, 

1.  The  ftU'iitiri/oiitiU-  or  Acotyleilonoiis,  that  is  to  say, 
plants  in  which  there  are  observed  neither  flowers  properly 
so  called,  nor  consequently  nn  embryo  and  cotyledons.  Of 
tills  land  are  Ferns",  Mosses,  firpaiicai,  Lkkens,  Fungi,  tia. 

8.  Tlie  Embri/onat*  at  Phanerogamic  plants,  wliicli  are 
provided  with  very  evident  flowers,  with  seeds  and  an  em- 
brj'o.     They  are  distinguished  into — 

*  Some  HUtboTb  have  pWetl  the  Ferns  (iiiuiig  the  plants  which  have  a 

iDMiocutyleilotioiis  embryo ;  but  iu  our  ojiinion  very  erruneouilv.    In  IWt, 

I   It  i*  perfectly  clear  that  these  vcf^etables  du  not  reproduce  by  meaxw  a( 

|.  tiue  Keda,  hut  merely  by  peculiar  bodies,  >  kind  nf  bulbili,  whidi  iire  nh. 

etnbles.  and  l<i  which  the  name  »i  tparulei  'a  given. 
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MoHOco^fiedomoms,  or  those  in  which  ihv  c.<i 
of  the  embryo  is  of  a  single  piece,  and  <!' 
leaf  vheD  it  germinvtes ;  of  which  kind  arti  ■ 
Palms,  Liliaces,  &c. ; 

And  Diajtyhdoiums,  or  those  whose  emllH 
cotyledons,  developer  two  Bemioal  lenv^-t 
for  example,  the  Oak,  the  Ash,  the  Labial: 
The  number  of  dicotyledonous  vegetiil>l'  • 
diat  of  the  acotyledonuus  and  monocotyh  > 

Such  are  the  great  fundamental  diviHi.'i 
established  in  the  vegetable  kingdom.     ^^ 
expedient  to  mention  them  here  conciKcl;|rf 
succinct  and  general  idea  of  them,  beraiij 
of  this  work,  we  shtLlI  be  obliged  to  eroplu 
tykdoaea,  numocotyledomt,   and  dicott/M' 
they  not  previously  dcHned,  would  necc^- 
natural  order  of  ideas.    And  here  we  iirc!  tii^ 
ledge  that  the  prc^oss  of  the  natural  • 
strictly  precise  as  that  of  the  physical  i 
•oences.     In  expodng  the  fundamental  1 
which  belong  to  natural  history,  one  cannot  J 
rigorously  from  the  knon-n  to  the  unknow 
impoerible  to  avoid  passing  over  certain  inter 
not  yet  defined,  and  supposing  in  those  fur  '.' 
a  degree  of  knowledge  which  happily  they  t- '  i 
possess. 

We  have,  as  much  as  possible,  tried  to  reun 
convenience  in  the  exposition  of  the  elementary 
Botany  which  has  been  just  given.     We  have  b< 
to  present  the  facts  here  in  their  greatest  umpli 
even  persons  as  yet  having  no  knowledge  of  th> 
may  be  able  to  follow  with  ease  the  successive  dt 
which  we  now  enter  with  respect  to  the  different  oi- 
plants. 

These  organs  are  divided  into  two  classes : 

].  According  as  they  are  subservient  to  nutritio. 
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other  words,  extract  from  the  earth  or  the  atmosphere  the 
nutritioUH  Buhstaiices  necessary  for  their  development ;  in 
which  case  they  are  named  Organs  of  nutrition  or  of  vegeta- 
tion. Of  this  kiDd  are  the  root,  the  stem,  the  buds,  the 
leaves,  &c. 

S.  According  as  they  are  Bub»ervient  to  the  reproduction 
of  the  species ;  in  which  case  they  are  named  Organs  of  re- 
production  or  qffnictification.  Such  are  the  flower,  its  dif- 
ferent |>arts,  and  the  fruit  wliicli  succeeds  them. 

We  shall  begin  with  examining  the  Organs  of  Nutrition, 
after  which  we  shall  examine  those  of  Fructification.  The 
roost  natural  order  of  ideas  would  no  doubt  have  been  to 
begin  with  examining  the  organs  of  the  plant  in  the  seed, 
which  already  contains  them  in  the  rudimentary  state,  and 
then  to  follow  their  progress  up  to  their  most  perfect  stat6 
of  development ;  but  the  organization  of  the  seed  being  ua> 
questionably  the  most  difficult  point  in  Botany,  and  that  on 
which  there  still  remain  the  greatest  doubt  and  obscurity, 

1  have  thought  it  necessary  to  accustom  our  readers,  in 
some  degi-ee,  to  more  simple  ideas  and  facts,  in  order  that 
they  may  thus  gradually  arrive  at  the  most  complicated 
parts  of  vegetable  organization. 


(     36    ) 
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ORGANS  OF  NUTRITION  OR  OF  VEGETATION. 


In  the  foregoing  introduction,  we  have  divided  the  or- 
gans of  vegetables  into  two  classes,  according  to  their  uses. 
To  the  First  Class  belong  the  Organs  of  Nutrition  or  of 
Vegetation;  to  the  Second,  those  of  Reproduction  or  of 
Fructification. 

The  organs  of  nutritif>n  or  of  v^etation  are  all  those  to 
which  is  confided  the  care  of  the  individual  preservation  of 
vegetables.  They  are  the  roots,  the  stems,  the  buds,  the 
leaves,  the  stipules,  and  some  of  these  organs  degeneratcMl, 
such  as  spines,  prickles,  and  tendrils. 

These  organs  have  one  common  object,  the  support  of 
life  in  the  vegetable.  In  fact,  the  root,  immersed  in  the 
ground,  absorbs  part  of  the  fluids  destined  for  nourishing 
the  plant  and  repairing  its  losses ;  the  stem  transmits  these 
fluids  to  all  |)arts  of  the  plant ;  while  the  leaves,  which  are 
spread  out  in  the  atmosphere,  perform  the  same  functions 
there  as  the  roots  do  in  the  ground,  and  serve  at  once  as 
absorbing  and  exhaling  organs.  From  this  brief  account 
of  their  functions,  it  is  seen  that  these  different  organs  all 
tend  to  one  and  the  same  object ;  that  they  nourish  the  ve- 
getable, and  are  subservient  to  its  vegetation,  that  is,  to  the 
development  of  all  its  parts. 
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TuE  Dame  of  Boot  *  ie  given  U>  that  jtart  of  n  vegetable 
which,  occupying  its  lower  extremity,  and  most  commonly 
concealed  in  (he  eartli,  always  growij  in  a  direction  t)ie  re- 
Vvrse  of  that  of  the  Rtem ;  in  other  words,  penetrates  per- 
^iidiciilarly  into  the  ground,  while  the  latter  ascends  to- 
1  the  sky.     A  not  Icitx  remarkable  character  of  the  root 

,  t)iat  it  never  becomes  green  (at  least  in  its  tissue),  wlieii 
it  is  exposed  to  the  action  of  air  and  ligbt,  while  all  the 
Other  parts  of  vegetables,  when  thus  exposed,  aseume  that 
■colour. 

With  the  exception  of  some  TreriielltF,  and  certsiii  species 
^  ConferrOy  which,  being  immersed  in  water  or  vegetating 
It  it«  surface,  absorb  the  substances  intended  for  their  nn- 
Iriiion  by  every  part  of  their  extent,  all  vcgetahlos  are  fur- 
Hsbet)  with  roots  which  serve  to  fix  them  in  the  ground, 
wA  to  extract  from  it  a  jwrtion  of  the  principles  by  which 
B>cy  arc  nourished. 

Rootx,  aa  has  been  said,  are  in  most  cases  implanted  in 
Ac  ground.  But  there  are  planU  which,  living  at  the 
feartace  of  the  water,  bave  their  roots  floating  in  that  fluid, 

B  is  observed  in  certain  species  of  i«ff»ia.  Most  aquatic 
plants,  as  the  Buck-bean,  Water-lily,  aud  Utri4:tUaria\, 
twve  roots  whicli,  penetrating  into  the  mud,  attach  them  to 
the  soil,  and  others,  which,  commonly  proceeding  from  the 
bane  of  the  leaves,  are  free  and  tloating  in  tlie  water. 
>   ■  In  Latin  Rodw  t  in  Greek  ^fa. 

+  The  fiUmentouH  ptu-la,  which  most  bolanisla  havt  taken  for  leaves  tn 
the  Uttic\l1>inip,  are  Huatliif;  roots. 
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Other  plants  vegetatiiig  on  rocks,  as  the  lichens ;  on 
walls,  as  the  Common  Wall-flower,  Snap-dragon,  and  Red 
Valerian ;  on  the  trunks  or  roots  of  trees,  as  the  Ivy,  certain 
tropical  Orchidese,  most  of  the  mosses,  the  Orobanche,  and 
Hypocystus,  immerse  their  roots  in  them,  and,  like  tme 
parasites,  extract  the  materials  of  nutrition  from  them,  and 
live  at  their  expense  *• 

The  Clusia  roseoj  a  sarmentaceous  shrub  of  South  Ame- 
rica, the  Sempervivum  arboreumj  the  Maize,  the  Mangrove, 
and  some  exotic  Fig-trees,  besides  the  roots  by  which  they 
are  terminated  below,  produce  others  from  various  parts  of 
their  stem,  which  descend,  often  from  a  considerable  height, 
and  penetrate  into  the  ground.  These  supernumerary  roots 
have  been  named  adventitious.  A  very  remarkable  &ct  ren 
lating  to  them  is,  that  they  be^n  to  enlarge  in  diameter 
only  when  their  extremity  has  reached  the  soil,  and  ex- 
tracts ft^m  it  the  materials  of  its  growth. 

We  must  not  confound  with  roots,  as  has  very  frequently 
been  done,  certain  subterranean  sterns^  which  creep  horizon- 
tally under  ground,  as  in  the  Irie  germanica^  SolomonV 
seal,  &c.  Their  direction  alone  would  almost  always  suf- 
fice to  distinguish  them,  were  there  not  other  characters 
also  tending  to  throw  light  on  their  real  nature.  (See  in 
the  following  chapter  what  refers  to  the  stock  or  subter- 
ranean stem.) 

Difierent  parts  of  vegetables  are  capable  of  producing 

*  The  principle  adopted  in  translating  bdng  rimplj  to  render  the  French 
text  into  Engliah^  it  has  not  been  thought  expedient  to  alter  this  man!- 
featlj  erroneous  sentence.  Lichens  rotate  on  rocks,  but  do  not  seem  to 
extract  any  nourishment  from  them.  The  plants  which  grow  on  walls  are 
similar,  in  respect  to  their  roots^  to  those  which  grow  in  ordinary  soil,  and 
imbibe  moisture  from  the  earth  in  their  crevices,  although  in  many  cases^ 
very  little  nutrition  seems  to  be  frumished  in  this  way«  Parasitic  plants 
are  commonly  supposed  to  live  at  the  expense  of  their  patrons ;  but  the 
mode  in  which  they  do  so  has  not  received  due  investigation.  There  is  no 
reason  to  suppose  that  the  lichens  and  mosses  which  grow  on  treefl^  extract 
nourishment  from  them*— Traksl. 
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Th£  aaniu  of  Hoot  *  is  given  to  that  part  of  a  vegetable 
which,  occupying  its  lower  estremily,  &ud  nioet  commonty 
concealed  in  ihe  eartti,  alwayR  grows  in  a  direction  the  ro- 
vers«  of  tlmt  of  tho  §teot ;  in  other  wfirda,  peaetmtes  per- 
penciii-ularly  into  the  ground,  while  the  latter  ascends  to- 
ward t))e  sky.  A  not  leee  rcmarliahle  character  of  the  root 
IB,  that  it  never  hecoiues  green  (at  least  in  ils  tiBsue),  when 
it  is  exposed  to  the  action  of  air  and  light,  while  all  the 
other  parts  of  Tegetakles,  when  thus  exposed,  assume  that 
eolour. 

With  the  exception  of  some  Tremella,  and  certain  speci«e 
of  Conferra,  which,  being  inunersed  in  water  or  Tegetating 
at  its  surface,  abeorb  tho  suhsUinces  intended  for  their  nu- 
trition by  every  part  of  Iheir  extent,  all  vogetabloe  are  fur- 
aiithed  with  roots,  which  servo  to  fix  them  in  the  ground, 
and  to  extract  from  it  a  jfortion  of  tho  principles  by  which 
they  are  nourished. 

Root«^  as  has  been  said,  are  in  most  cases  implanted  in 
the  ground.  But  there  are  plunts  whiuh,  linng  at  the 
Burface  of  the  water,  have  their  roots  floating  in  that  fluid, 
as  is  ohser\-cd  in  certain  species  of  Lemna.  IVFost  aquatic 
plants,  as  the  Buck-beati,  Water-lily,  and  Ulricuiariaf, 
have  roots  whiclt,  penetrating  into  the  mud,  attach  them  to 
tho  soil,  and  others,  which,  commonly  proceeding  from  the 
base  of  the  leaves,  are  free  and  floating  in  the  water. 

*  tn  Latin  Radin  in  Greek  K" 

t  The  fllamentoiu  parts,  whidi  most  botanisti  liave  Ulten  Tor  leaves  In 
Ibe  UtriouUriiF,  are  floating;  n»l«. 
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The  roots,  conndered  as  a  whole,  maf  be  divided  into 
three  parts :  1^  The  body  or  middle  pifft,  rarying  in  form 
and  consistence,  sometimes  more  or  less  bulging,  aa  in  the 
turnip  and  carrot ;  2<f,  The  neck  or  lifi^mcij  the  point  or 
line  of  demarcation  which  separates  the  root  from  the  stem^ 
and  from  which,  in  perennial  roots,  proceeds  the  bud  of 
the  annual  stem ;  3<^  The  radiclea^  which  are  more  or  leas 
attenuated  fibres,  commonly  terminating  the  root  ftt  ita 
lower  part. 

A.  With  reference  to  their  duration^  roots  have  been  dis* 
tinguished  into  annual,  biennial^  perewnialy  and  woody. 

Annual  roots  are  those  plants  which,  in  the  space  of  a 
single  year,  are  developed,  produce  fruit,  and  die.  Of  this 
kind  are  Wheat,  Lark's-spur  (Delphinium  consoUda)^  tiia 
Common  Red  Poppy  (Papaver  Rhceas)^  &c. 

Biennial  roots  are  those  of  plants  which  require  two  yeun 
for  their  perfect  development.  Biennial  plants  commonly 
produce  only  leaves  the  first  year,  and  die  the  second  year, 
after  producing  flowers  and  fruit ;  as  the  Carrot,  &c« 

Perennial  roots  are  those  which  belong  to  woody  plants, 
and  to  plants  which,  enduring  an  indeterminate  number  of 
years,  give  out  herbaceous  stems,  which  are  developed  and 
die  each  year,  while  their  root  continues  to  live  for  many 
years ;  such  are  the  roots  of  Asparagus,  Asphodel,  Lueem^ 
&c. 

This  division  of  plants  into  annual^  biennial^  and  perennial^ 
according  to  the  duration  of  their  roots,  is  liable  to  vary 
under  the  influence  of  different  circumstances.  Climate, 
temperature,  the  situation  of  a  country,  and  even  cultiva- 
tion, produce  singular  modifications  in  the  duration  of 
plants.  It  is  not  uncommon  to  see  annual  plants  vegetate 
two  or  even  more  years,  if  they  be  placed  in  a  soil  wbieh 
is  favourable  to  them,  and  protected  from  cold.  Thus  the 
Mignonette,  which  with  us  is  an  annual  plant,  becomes 
perennial  in  the  deserts  of  Egypt.  On  the  other  hand^ 
perennial  and  even  woody  plants  of  Africa  and  America^  . 
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when  tratiepl anted  into  tlie  nortlieru  regions,  betrotne  an- 
nual. Nyctago  hortensis  and  Cobcea  arc  perennial  in  Pern, 
and  annual  in  our  gardens.  The  Castor-oil  plant,  whieh, 
in  Al'rica,  forms  &  tree,  lasts  only  a  single  year  in  our  cli- 
mate, but  resumes  its  woody  character  when  it  h«pi>eus  to 
he  placed  in  a  favourable  situation.  While  collecting 
plautK  in  the  neighbourhood  of  Villefranehe,  on  the  shores 
of  tlie  Mediterranean,  in  Septemher  I81S,  I  discovered  a 
small  wood  formed  of  castor-oil  plants  in  the  slate  of  trees, 
upon  the  mountaiu  which  shelters  the  arsenal  of  that  city, 
to  the  ^vest.  Their  trunk  is  woody  and  hard.  The  largest 
arc  about  twenty-tive  feet  high,  and  hn^'o  much  of  the  «»• 
pect  of  our  plane-trees.  It  is  true  that  the  situation  of 
Villefranehe,  which  is  exposed  to  the  south,  and  protected 
from  iJje  westerly  winds  by  a  chain  of  pretty  high  hills, 
approximates  it  in  a  singular  degree  to  tlie  climate  of  cer>  , 
tain  ]iart8  of  Africa. 

In  general,  all  the  perennial  exotic  plants,  whose  seeds 
are  capable  of  forming  individuals,  which  tlower  the  first- 
year  in  our  climates,  become  <7nn»u>/ tliere.  This  has  been 
the  case  with  the  Castor-oil  plant,  the  Co/ztea,  Nyctago  hor- 
lensif,  &c. 

JVoody  roots  differ  from  perennial  roots  only  in  being 
more  solid,  and  in  supporting  a  stem  which  is  also  peren- 
nial.    Of  this  kind  are  the  roots  of  trees  and  shrubs. 

B.  With  reference  to  their  Jvrm  and  structure,  roots  may- 
be divided  into  vertical,  Jihrous,  tul>eriJeroits,  and  biiS^i/croua. . 
1 .  Tlic  t  'erticeURoot  (Radix  perpendkulari*),  is  that  which 
passes  perpendiculai'ly  into  the  ground.  It 
may  be  simple  {Fig.  10.),  without  divisions  | 
of  any  size,  as  in  the  Radish  and  Carrot; 
or  branched  {Fig.  U.),  as  in  the  Ash,  the  Ei  /inllllO 
Lombardy  poplar,  &c.  Roots  of  this  kind 
belong  exclusively  to  dicotyledonous  vcge* 
tables.  Fig.  10. 
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2.  The  Fibrous  Root  (Fig.  12.),  consisto  of 
a  great  number  of  fibres,  which  are  8ome- 
times  slender  and  simple,  at  other  times  thick 
and  branched.  The  roots  of  most  palms  are 
of  this  kind.  Fibrous  roots  are  observed  in 
monocotyledonous  plants  only. 

3.  I  give  the  name  of  Tubenferous  Boots  (Fig.  13.),  to 
those  which,  at  various  points  of  their  extent,  sometimee  at 
their  upper  part,  sometimes  at  the  middle 
or  at  the  extremities  of  their  ramifications, 
present  more  or  less  numerous  tubercles. 
These  tubercles  or  fleshy  bodies,  which 
long  were  erroneously  considered  as  roots, 
are  merely  masses  of  amylaceous  fecula.  Fig.  1% 
which  nature  has,  as  it  were,  placed  in  reserve,  for  the  pur- 
pose of  contributing  to  the  nutrition  of  the  plant  *.  Ac- 
cordingly, real  tubercles  are  never  observed  in  annual  plants, 
but  belong  exclusively  to  perennial  ones.  Of  this  kind  are 
those  of  the  Potato,  the  Jerusalem  Artichoke,  the  OrchideiBi 
and  the  Convobmlus  Batatas  f. 


*  The  view  which  I  here  take  of  the  tubercles  is  different  firom  that 
usually  taken.  They  are  by  no  means  roots,  as  many  authors  have  ssid, 
and  we  agree  with  M.  Sprengel  (lAnruri  Philot.  Bot,)  in  considering  tliem 
as  nothing  but  a  kind  of  subterranean  buds  of  perennial  plants,  to  whiA 
nature  has  confided  the  care  and  preservation  of  the  rudiments  of  the  stenk 
The  only  difference  which  the  tubercles  thus  considered  present,  is^  that 
the  young  stem,  in  place  of  being  protected  by  numerous  and  dose  acales^ 
is  enveloped  by  a  dense  and  fleshy  body,  which  not  only  serves  to  protect 
it  during  winter,  but  supplies  it  in  spring  with  the  first  materials  of  its  de- 
velopment and  nutrition.  They  might  equally  be  considered  as  short  and 
fleshy  subterranean  stems,  and  the  eyes  which  spring  from  them  mig^t  be 
viewed  as  buds. 

-f*  The  potato  is,  in  one  sense,  an  annual  plant,  as  indeed  are  the  Qr- 
chidese,  inasmuch  as  the  tubers  annually  produced,  are  perfectly  indepen- 
dent, and  give  rise  to  a  new  individual  each  year.— Tb. 
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i:  The  Bulbi/trous  riiot  (Fig.  14.),  is  formed 
thin  and  dat  tiiborcle,  called  a  disk,  which,  at 
iu  lower  part,  producer  a  fibrous  root,  and  by 
its  upper  supports  a  bulb,  which  is  nothing 
else  than  a  bud  of  a  particulnr  kind,  formed  of 
a  great  number  of  scales  or  coats  applied  over 
each  other ;  as  in  the  Lily,  the  Hyacinth,  the 
Garlic,  and  bulbous  plants  in  general. 

Such  are  the  principal  modifications  which  the  root  pre- 
sents with  reference  to  its  particular  structure.  We  confess, 
however,  that  these  difTerences  are  not  always  so  decided  as 
we  have  represented  them.  Here,  as  in  Iier  other  works. 
Nature  doea  not  lend  herself  servilely  to  our  systematic 
divisions.  She  sometimes  obliterates,  by  insensible  grada- 
tions, those  differences  which  we  at  first  thought  so  con- 
stant and  decided.  All  the  roots  which  cannot  be  referred 
to  any  of  the  four  princi]>al  modifications  above  described, 
retain  the  generic  name  of  roots. 

The  radicles  or  fibrils  of  roots,  are  comparatively  larger 
and  more  abundant,  the  looser  the  soil  in  which  the  vege- 
table lives.  When  the  extremity  of  a  root  happens  to  meet 
B  stri|>e  of  water,  it  elougatcx,  divides  into  capillary  and 
branched  fibrils,  and  constitutes  what  garilenerx  designate 
by  the  name  o(  Jim's  tail.  This  phenomenon,  which  may 
be  produced  at  will,  shews  why  aquatic  plants  geuerally 
have  much  larger  roots. 

Ailer   presenting  these   general  considerations   on    the 

etrncture  of  the  rfwt,  we  have  now  to  descrihe  the  princijial 

modifications  which  that  organ  may  tindergo,  wiih  respect 

to  its  consistence,  its  form,  and  its  utlter  external  characters. 

C.  With  respect  to  con»iatence,  the  root  vsfieshy,  when, 

I  besides  being  manifestly  thicker  than  the  base  of  the  t^tem, 

s  at  the  same  time  more  succulent ;  as  in  the  Carrot,  the 

rnip,  &c.     It  is  woody,  on  the  contrary,  when  its  paren- 
chyma is  more  solid,  and  approaches  in  some  degree  to  tlie 
,  bardnesa  of  wooil.    This  is  the  case  in  most  woody  vegetables. 


34  OEGANS  OF  VEGETATION. 

D.  The  root  may  be  aimpU  (timplex),  tfiat  ii,  fonAed  of 
a  tapering  body,  entirely  witbomt  diviiicpna,  «b  in  the  Beet^ 
tbe  Parsnip,  the  Radish,  &c.  (Fig.  10,  15.) ;  or  brtmckad 
(ramosajt  when  divided  into  more  or  leas  nnmerooB  and 
attenuated  ramificatioDB,  always  of  the  name  nature  as  H- 
sel^  which  u  the  case  in  most  of  our  forest  treea,  the  Oa^ 
tbe  Elm,  &c.  (Fig.  11). 

E-  Considered  as  to  its  Erection,  the  root  may  be  vertK 
eal,  aa  in  the  Carrot  and  Radish ;  Mique^  as  in  tbe  genus 
IrU  !  or  situated  horizontaUy  under  ground,  as  in  Bktta  n»- 
dieans,  the  Elm,  &c.  Not  unfrequently  these  three  poaitHm 
are  found  united  in  the  different  ramifications  of  the  aame 
root 

F.  The  most  remarkable  Tarieties  of  form  are  the  foUvW- 
ing: 

].  The  Fugifonrif  or  spindk-ahaped  root  (R.fiutfomiiJ 
(Fig.  16,),  when  it  is  elongated,  smaller  at  its  two  extT». 
mities,  and  thicker  in  the  middle,  as  in  tbe  Radish. 

S.  Napiform,  or  top-shaped  (R.  napiformU)  (Fig.  16.), 
when  it  is  simple,  rounded,  and  swelled  out  at  it*  nppv 
part,  narrowed  and  rapidly  terminating  in  a  point  below; 
as  in  the  Turnip,  the  Spanish  Radish,  &c 

8.  Conical  (R,  ccmicaj  (Fig.  17.),  when  it  preaenU  the 
form  of  a  reversed  cone;  as  in  tbe  Beet,  the  Parsnip,  and 
Carrot. 

4.  Rounded  or  roundish  (R.  si^rottmdaj,  as  in  dte  EartlK 
nut  (Bunivm  BulbocasUmtm),  &c. 


Fig.  16.      Klff.  17. 
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5.  DUiyinoun  or  testivulate  *  (It.  dklyma,  tcstkuhtaj  (Fig. 
18.),  irlieu  it  possesses  one  or  two  rounded  or  egg-shaped 
tubercles,  as  is  Orchis  militaris,  inascu/a,  &c. 

This  kind  of  root  is  named  pafmate  (R.  palmata}  (Fig. 
19.),  wtientJio  two  tubercles  are  divided  to  about  the  middle 
into  divergeiit  lobes,  like  fingers  ;  as  iii  Orchis  macvlata. 

Diffilate  (R.  diijitnta),  when  the  tubercles  are  divided 
nearly  to  their  base ;  as  in  Satyrium  alliidum.  According 
to  these  modifications  of  the  didymous  root,  Linnteua  has 
di\'idL'd  the  genus  Orchis  into  three  sections. 

6.  Knotty  (R.  nodosa)  {Fig.  20.),  when  the  ramificationa 
of  the  root  present  at  iutervals  a  kind  of  eutargement  or 
knots,  which  give  it  some  roeemblancc  to  a  necklace;  as  i» 
Arena  prtecatoria  f. 


Tin.  20. 


Fi(j.  SI. 


7.  Granulated  fR.gramdala J  (Fjg.21.).  M.deCaQdolle 
gives  this  name  to  the  kind  of  root  which  presents  a  mass 
nf  small  tubercles  (.-uiitaining  eyes,  by  which  the  plant  is 
reproduced,  without  being  enveloped  with  cellular  tissue 
filled  with  amylaceous  fecuta ;  as  in  Saxifraga  ffranutata. 


■  In  the  teotuuUtc  root,  one  of  tbe  tuberdes  {Tig.  18.  a),  U  tina  umI 
■oUil,  tnd  a  little  larger  than  the  oth«.  It  ooutaliiB  llie  rudiment  of  the 
■tern  irhich  is  to  be  develupeil  the  following  vear.  The  olher  (Fig.  18.6)^ 
it  soft,  wrinkled,  and  omaller,  imd  cimtaina  the  jfeTm  of  the  stem  newlj*  de. 
veliiped.  and  upon  the  grotrih  uf  vhidi  It  has  exjtended  the  greater  pun  of 
the  *mTlaceouB  fetula  which  It  contitlned. 

lot  lie  fonfoundetl  with  the  Iruc  tuberclen,  which 
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8.  Fascicuiate  (R.faaciculata)  (Fig.  28.),  when  it  is  form- 
ed of  numerous  thick,  simple  or  little 
brancbed  nulicles;  as  in  the  Aspho- 
dels and  Ranunculi. 

9.  Articulate  or  Jointed  {R.  arti-  ■ 
cukUa),  when   it   presents  joints  or 
articulatioDB  at  regular  distances;  ae 
in  Gratiola. 

10.  Omiorted  (R.  cmUoriaJ,  when 
it  is  cnrved  in  different  directions; 
aa  in  Bistort. 

11.  CapiUar  (R.  capillaruj  (Fig.  23.),  when  formed  of 
very  slender  capillar  fibres ;  as  in  most  of  the 
Graminese,  Wheat,  Barley,  &c. 

12.  Comose  (R.  comosaj,  when  the  capillary 
filaments  are  branched  and  very  close ;  as  in 
the  Heaths. 

The  consideration  of  the  anatomical  struc- 
ture of  the  root  will  come  best  after  that  of  the  ( 
in  this  respect,  these  two  organs  bear  a  great  resemblance  to 
each  other. 


Fig.SM. 


Uses  of  the  Roots. 

The  uses  of  the  roots  have  reference  to  the  plant  itself, 
or  to  its  applications  to  domestic  economy,  the  arts,  and 
medicine. 

With  reference  to  the  plant  itself,  the  roots  serve,  lat. 
To  attach  it  to  the  soil,  or  to  the  body  on  which  it  is  to 
live ;  2dly,  To  derive  from  thence  part  of  the  material  ne- 
cessary for  its  growth. 

The  roots  of  many  plants  appear  to  perform  only  the  first 
of  these  two  offices.  This  is  observed  chiefly  to  be  the  caae 
in  thick  and  succulent  plants,  which  absorb  the  substances 
necessary  for  their  nutrition  by  every  part  of  their  surface. 
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III  tlieni,  llie  roots  serve  no  other  purpoup  tbaii  that  of  fix- 
ing ibem  in  the  ground.  The  magDiBccnt  Cactus  ptni- 
viamu  whicti  grows  in  the  hothouscB  of  the  Mueeuin  of 
Natural  History  at  Paris,  is  an  object  whieh  lias  attracted 
genera)  notice.  This  vegetable,  which  is  of  an  cxtraordi- 
nnrj-  height,  sends  out  enormous  brHnchcH  with  extreme 
vigour,  and  often  with  surprising  rapidity ;  and  yet  its  roots 
are  contained  in  a  box,  which  scarcely  holds  three  or  four 
cubic  feet  of  cArth,  which  is  never  renewed  or  watered. 

The  roots  of  plants  arc  not  always  proportional  to  the 
strength  and  sizo  of  the  trunks  which  they  support.  The 
Palms  and  Conifera',  whose  trunks  sometimes  acquire  a 
height  of  more  than  a  hundred  feet,  have  short  roots,  which 
do  not  extend  deeply  into  the  ground,  and  attach  thcra  but 
feebly  to  it.  On  the  contrary,  herbaceous  plants,  whose 
weak  and  sleuder  stem  dies  yearly,  have  sometimes  roots  of 
great  length  and  size,  compared  with  the  stem ;  as  is  ob- 
served in  the  Liquorice,  Lucern,  and  Ononis  arvensis,  which, 
on  account  of  the  great  length  and  toughness  of  lis  rootis 
is  named  liesl-harrow. 

Roots  also  extract  from  the  earth  the  substances  which 
are  intended  to  serve  for  the  growth  of  the  plant.  But  all 
parts  of  the  root  do  not  |ierform  this  office,  it  being  only  by 
the  extremity  of  their  smallest  fibres  that  this  absorption 
takes  place.  Some  say  that  they  are  terminated  by  little 
ampulisp,  or  spongy  bodies,  which  are  more  or  less  tumid; 
and  others,  by  a  kind  of  absorbing  months.  Whatever  be 
their  structure,  it  is  certain  that  the  office  of  absorption  is 
[>erfornicd  by  these  extremities  alone. 

No  experiment  is  more  easily  made  than  that  by  msana 
of  which  the  truth  of  this  fact  is  undeniably  established. 
If  wc  take  a  radish  or  a  turnip,  and  immerse  in  water  tlie 
extremity  of  the  radicle  by  wliich  it  is  terminated,  it  will 
vegetate  and  shoot  forth  leaves.  On  the  contrary,  if  it  he 
so  placed  in  tlic  water  that  its  lower  extremity  is  not  im- 
mersed, it  gives  no  sign  of  devclopmeut. 
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The  roots  of  certain  plants  appear  to  excrete  a  pcscaliar 
matter,  which  differs  in  the  different  species.  Dahamel 
relates,  that,  having  caused  some  old  elms  to  be  rooted  np^ 
he  found  the  earth  about  their  roots  of  a  darker  colour,  and 
more  unctuous.  This  unctuous  matter  was  the  product 
of  a  kind  of  excretion  performed  by  the  roots.  To  tfaia 
matter,  which,  as  we  have  said,  is  different  in  the  different 
species  of  plants,  the  sympathies  and  antipathies  which  cer- 
tain vegetables  have  towards  each  other,  have  been  attri- 
buted. It  is  well  known,  in  fact,  that  certain  plants  have, 
as  it  were,  a  kind  of  liking  to  each  other,  and  congtantly 
live  together.  These  are  named  social  plants.  Others,  on 
the  contrary,  seem  incajmble  of  growing  in  the  same  place. 

It  has  been  remarked,  that  roots  have  a  decided  tendency 
to  direct  themselves  towards  veins  of  good  earth,  and  that 
they  are  often  greatly  elongated  for  the  purpose  of  reaching 
places  where  the  soil  is  less  compact,  and  contains  more 
substance.  They  then  dcvelope  themselves  with  more 
power  and  rapidity.  Duhamcl  relates  that,  wishing  to  pro- 
tect a  field  of  good  eartli  from  the  roots  of  a  row  of  elms, 
which  extended  into  it,  and  exhausted  part  of  it,  he  caused 
a  deep  trench  to  be  dug  along  tlie  row  of  trees,  which  cat 
across  all  the  roots  that  stretched  into  the  field.  But  soon 
after,  the  new  roots,  on  arriving  at  one  of  the  sides  of  the 
ditch,  curved  downwards,  following  the  slope,  until  they 
arrived  at  its  lower  part,  when  they  proceeded  horizontally 
under  the  ditch,  rose  again  on  the  other  side,  following  the 
opposite  slope,  and  extended  anew  into  the  field. 

The  roots  of  all  trees  have  not  the  same  |>ower  of  pene- 
trating the  hard  subsoil.  Duhamcl  observed,  that  a  vine 
root  had  penetrated  a  very  hard  subsoil  to  a  great  depth, 
while  an  elm-root  had  been  stopped  by  it,  and  had,  in  a 
manner,  retraced  its  steps. 

The  root,  as  we  have  already  said,  has  a  natural  and  in- 
vincible tendency  to  direct  itself  tow.ard  the  centre  of  the 
earth.    This  tendency  is  especially  remarked  in  that  organ. 
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at  thfi  moment  wlicii  it  begins  to  be  developed,  at  tlie  pe- 
riod of  germination  of  tbe  erabrj-o.  It  is  afterwards  loss 
manifest,  aJthough  it  tdu-aj-s  exists,  especially  in  tbe  roots 
wbicli  arc  simple,  or  in  the  tap-root  of  lliose  wbicb  are 
branched,  fur  it  fretfoently  does  not  exist  in  tlie  lateral 
ESmiRcMtiona  of  tlic  root. 

Whatever  obstacles  may  be  opposed  to  ibie  natural  ten- 
dency of  the  radicle,  it  po8»esees  tbe  power  of  surmounting 
them.  Thus  if  a  germinating  beau  or  pea  be  pltu'ed  in  such 
a  manner  that  the  cotyledons  are  situated  in  the  earth  and 
tbe  radicle  in  the  air,  the  radicle  is  eoon  seen  to  bond  to- 
wards the  earth,  to  immerse  itself  in  it.  This  phcuomenon 
lias  received  various  esplanatiuus.  Some  say  that  the  root 
tends  to  descend,  because  the  fluids  wbicli  it  contains  are 
leas  elaborated,  aud  cuusetjuently  Learner  than  those  of  the 
Btem.  But  this  explanation  is  contradicted  by  facts.  In 
certaiu  exotic  vegetaliles,  such  as  Ciusia  rosea,  &c.  we  see 
roots  forming  upon  tbe  stem  at  a  great  height,  aud  descend- 
ing perpendicularly  to  [tcnelrate  into  tbe  ground.  Now,  in 
this  uue,  the  lluidx  contained  in  these  aerial  roots  are  of 
tbe  same  nature  as  those  which  circulate  in  the  stem  ;  and 
yet  these  roots,  in  place  of  rising  like  it,  descend  towards 
tbe  earth.  It  is  not,  therefore,  the  difference  of  the  weight 
of  the  Quids  that  gives  them  this  tendency  towards  the 

J^  OUilre  of  the  earth. 

^H  Others  have  imagined  tlie  cause  of  this  phenomenon  to 
.  exist  in  the  a\'id)ty  which  the  roots  have  for  moisture,  whicb 
is  more  abundant  in  liie  earth  titan  in  the  atmosphere. 
Duhamcl,  with  the  view  of  ascertaining  the  truth  of  this 
explanation,  made  seeds  germinate  between  two  moist 
sponges,  suspended  in  the  air.  The  rool»<,  in  place  of  direct- 
ing themselves  towards  either  of  the  two  sponges,  which 
'  fvere  well  soaked  with  water,  crept  between  them,  and 
mg  out  below,  thus  tending  towards  llie  earth.  It  is  not 
loisture,    then,    that   attracts   roots   towards   the   earth's 
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May  it  be  the  earth  itself,  by  its  nature,  or  its  mass? 
This  explanation  also  is  contradicted  by  experiments.  M. 
Du  Trochet  filled  with  earth  a  box,  in  the  bottom  of  which 
several  holes  were  bored.  In  these  holes  he  placed  French 
beans,  in  a  state  of  germination,  and  suspended  the  box  in 
the  open  air,  at  a  height  of  six  metres.  In  this  manner, 
the  seeds,  being  placed  in  the  holes  formed  at  the  lower 
surface  of  the  box,  received  from  beneath  the  influence  of 
the  atmosphere  and  light,  and  the  moist  earth  was  placed 
above  them.  Were  the  cause  of  the  direction  of  this  part 
to  be  found  in  its  predilection  for  moist  earth,  the  radicle 
would  be  seen  to  ascend  into  the  earth  placed  above  it; 
and  the  stem,  on  the  other  hand,  would  descend  towards 
the  atmosphere  placed  under  it ;  but  this  was  not  the  case. 
The  radicles  of  the  seeds  descended  into  the  atmosphere, 
where  they  soon  withered,  and  the  plumules  ascended  into 
the  earth. 

Mr  Knight,  a  celebrated  English  naturalist,  was  desirons 
of  ascertaining,  by  experiment,  whether  this  tendency  might 
not  be  destroyed  by  a  rapid  circulatory  motion  impressed 
upon  seeds  in  a  state  of  germination.  He  fixed  some 
French  beans  in  the  trough  of  a  wheel,  constantly  moved 
by  a  stream  of  water,  in  a  vertical  plane,  the  wheel  per- 
forming 150  revolutions  in  a  minute.  The  seeds,  which 
were  placed  in  moss,  continually  moistened,  soon  germi- 
nated, when  all  the  radicles  directed  themselves  towards 
the  circumference  of  the  wheel,  and  all  the  gemmules  to* 
wards  its  centre.  By  each  of  these  directions,  the  radicles 
and  gemmules  obeyed  their  natural  and  opposite  tendencies* 
Tlie  same  naturalist  made  a  similar  experiment  with  a 
wheel  moving  horizontally,  and  performing  250  revolutions 
per  minute.  The  results  were  similar;  that  is  to  say,  all 
the  radicles  directed  themselves  towards  the  circumference, 
and  the  gemmules  towards  the  centre;  but  the  former  with 
an  inclination  of  ten  degrees  towards  the  earth,  and  the 
latter  towards  the  sky.     These  experiments  were  repeated 
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by  M.  Du  TrocLet,  and  yielded  tlie  same  results,  only  that, 
in  the  second,  tlio  Jncliimtioti  was  much  greater,  and  tlio 
radicles  and  gommules  had  become  almost  horizontal. 

From  the  different  experiments  above  stated,  there  evi- 
dently results  that  the  roots  direct  tliemselves  towards  the 
earth's  ceutre,  nut  because  they  contain  a  less  olaboratud 
fluid,  nor  because  they  are  attracted  towards  it  by  the  hu- 
midity or  the  nature  of  the  earth  itself,  but  by  a  sponta- 
neous motion,  a  kind  of  submission  to  the  general  laws  of 
gravitation. 

But,  although  this  law  of  the  tendency  of  roots  towards 
the  earth's  centre  may  be  said  to  be  general,  some  v^e- 
tablcs  seem  to  be  exempt  from  it.  Of  this  kind  are  the 
parasitic  plants  in  general,  and  the  missoltoc  in  particular. 
This  singtdar  plant,  in  fact,  shoots  out  its  radicle  in  what- 
ever position  chance  places  it.  Thus  when  the  seed,  which 
is  enveloped  with  a  thick  and  clammy  gluten,  hajipcns  to 
fijt  itself  to  the  upper  part  of  a  branch,  its  radicli-,  which  is 
a  kind  of  tubercle  hollowed  out  like  a  horn,  is  ihun  perpen- 
dicular to  the  horizon  ;  but,  when  the  seed  is  placed  on  the 
under  part  of  the  branch,  the  radicle  directs  itself  upwards. 
If  it  be  situated  on  the  lateral  |}art  of  llie  bianch,  the  radicle 
takes  a  lateral  direction.  In  short,  in  whatever  position  the 
seed  may  be  fixed  to  the  branch,  the  radicle  always  directs 
itself  perpendicularly  to  the  axis  of  the  branch. 

M.  Du  Trochet  lias  made  tmmerous  experiments  on  the 
germination  of  this  seed,  with  the  view  of  determining  the 
direction  of  the  radicle.  The  more  interesting  of  these 
experiments  we  shall  here  state.  This  seed,  which  (iiids 
the  6ret  mnterialH  of  its  growth  in  the  glue  that  envelopes 
it,  germinates  and  grows  not  only  on  living  and  dead  wood, 
but  also  on  stones,  glass,  and  even  Iron.     M.  Du  Trochet 

ide  it  germinate  on  a  cannon-ball.  In  all  these  cases, 
the  radicle  is  constantly  directed  towards  the  centre  of  these 
bodies,  which  proves,  as  that  ingenious  exjterimenter  re- 
marks, that  it  is  not  towards  a  niciliuni  united  I"  afford  it 
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noorisbment  that  the  embryo  of  the  mMselioe  directs  ite 
radicle,  bat  that  this  radicle  obeys  the  attractioo  of  the 
bodies  on  which  the  seed  is  fixed,  of  whatever  nature  thegr 
may  be. 

But  this  attraction  is  only  a  remote  cause  o£ihe  teudencjr 
of  the  root  of  the  misseltoe  towards  bodies.  The  true  canae 
is  in  an  internal  and  spontaneous  motion  performed  by  the 
embryo,  under  the  influence  of  the  attraction  eocercisad 
upon  its  radicle.  M.  Du  Trochet  fastened  a  mieseitor>  eaod 
that  had  germinated  to  one  of  the  extremities  of  a  copper 
needle,  similar  to  that  of  a  compass,  and  placed  like  it  on  a 
pivot.  A  little  ball  of  wax,  placed  at  the  other  extansitgr* 
balanced  the  needle.  Things  being  thus  arranged,  M.  Da 
Trochet  approached  laterally  towards  the  radicle,  a  anudi 
board,  to  about  the  distance  of  half  a  line.  The  apparataa 
was  then  covered  by  a  glass  receiver,  to  protect  it  from  .the 
influence  of  external  agents.  At  tlie  end  of  five  days,  the 
stem  of  the  embryo  was  bent,  and  had  directed  the  mdide 
towards  the  small  piece  of  wood,  without  any  change  ha- 
ving taken  place  in  the  position  of  the  needle,  notwith- 
standing its  extreme  mobility  on  the  pivot.  Two  days 
after,  the  radicle  was  directed  perpendicularly  towards  the 
board,  with  which  it  had  come  into  contact,  without  the 
needle,  which  supported  the  seed,  having  experienced  the 
least  derangement. 

The  radicle  of  the  misseltoe  presents  another  unvarying 
tendency,  which  is  that  of  avoiding  light.  If  misseltoe-seeda 
are  made  to  germinate  on  the  inner  surface  of  the  panes  i^ 
a  window,  all  the  radicles  will  be  seen  directing  themselves 
towards  the  interior  of  the  room  in  quest  of  darkness.  If 
one  of  these  seeds  be  taken  and  applied  to  the  outside  of 
the  window,  its  radicle  will  ap])ly  itself  to  the  glass,  as  if  it 
were  tending  toward  the  interior  of  the  room  to  avoid  the 
light. 

In  domestic  economy,  many  roots  are  usefully  employed 
as  food.      Thus  carrots,  turnips,    parsnips,    salsifies,  and 


THE  HOOT.  43 

many  other  rouU,  are  so  generally  kuowu  lliat  it  ie  iiUDe- 
ceHary  for  uh  to  enter  into  auy  details  on  this  subject. 
Salep  is  prepared  from  the  tulierclea  of  many  species  of 
Orchis.  From  the  root  of  the  beet,  there  is  extracted,  by  a 
process  which  chemistry  tias  brouglit  to  a  singular  degtoe 
of  perfection,  a  kind  of  Biignr,  which  forms  an  advantageous 
substitute  for  that  procured  at  great  expense  from  the  co- 
lonies. 

Certain  plants,  which  [Miesess  llie  faculty  of  sending  oat 
roots,  which  ramify  and  extend  to  great  distances,  have 
been  employed  for  fixing  and  conBolidatiug  looee  ground. 
Thus  iu  Holland,  and  in  the  vicinity  of  Bordeaux,  Carex 
nrenaria  is  plunted  on  the  sanils,  and  the  edges  of  the  ca- 
nals,  for  the  purpose  of  consolidating  them.  In  several 
other  countries,  Hippophac  rhamtioiden,  Spanish  Broom,  and 
other  Gpecies,  are  planted  with  the  same  view. 

SeversJ  roots  are  udvantageously  used  in  dyeing.  Of 
this  kind  are  those  of  Madder,  Alkanet,  Turmeric,  fec- 
it is  well  known  that  the  healing  art  dcrivcR  valuable 
medicines  from  roots.  With  reference  to  the  principles 
which  predominate  in  them,  oilicinal  roots  have  been  di- 
vided as  follows ; 

1.  Insipid  roots,  containing  a  mucous  or  amylaceous 
principle :  Marsh-mallow,  Altkaa  officinalis,  Lin. ;  Com- 
mon Comfrey,  Stfttiphytiim  officinale,  Lin.  ;  Couch-grass, 
tViticum  repcns,  Liu.;  &c. 

2.  Swtit  roots,  containing  saccharine  matter :  Liquorice^ 
Clycgrrhiza  ylabra,  Lin.;  Common  Polypody,  Polypoditaa 
cwnmuiie,  Lin.;  &c. 

3.  Roots  ha%-ing  little  ta^te,  or  slightly  bitter :  Sarsapa- 
rilla,  Smilar  Salsapar  ilia,  Lin. ;  Squine,  Sinilax  China,  Lin,; 
Burdock,  Arctium  Lappa,  Lin. ;  Patience,  Rumex  Patient 

,    tia,  Lin. 

4.  Aromatic  roots:  Valerian,  I'alcrifina  officlnalin ;  Vir- 
ginian Snake-root,  Arislolorhia  serpentaria,  Lin. ;  Angelica, 
Aiiffclica  Jrcliniiffelicfi,  Lin.;   Elecampane,  Inula  He/cnium, 
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Lin.;   Common  Avcns,   Geum  urbanum^  Lin.;   Horse-ra- 
dish, Cochlearia  Armoracia,  Lin. ;  Ginseng,  Panax  qumque^ 
folium^  Lam. 

5.  Bitter  roots :  Gentian,  Genticma  luteoj  Lin. ;  Rhubarb^ 
Rheum  pcdmatum  and  Rh.  undulatumi  Lin. ;  Columbo,  C(h> 
culm  palnuUusj  Dec. ;  Bitter  Milkwort,  Polygala  amara^ 
Lin. 

5.  Astringent  roots :  Bistort,  Polygonum  Bistorta,  Lin. ; 
Tormenti],  Tormentilla  officinalis. 

7.  Acrid  and  nauseating  roots :  Ipecacuan,  Cephaelis  Ipe-- 
cacuanha.  Rich,  and  Psychotria  emetica^  Lin.  * ;  Asarabacca, 
Asarum  europtBum  ;  Black  Hellebore,  HeUeborus  niger^  Lin. ; 
White  Hellebore,  Feratrum  aHmm^  Lin. ;  Jalap,  Convolvulus 
Jalapaj  Lin. ;  &c. 

*  See  my  memoir  on  the  two  species  of  Ipecacuan,  derived  from  the 
fiunilj  of  RubiacctBy  inserted  in  the  BuUeHfu  de  la  SodeU  de  la  FaoulU  for 
the  year  1818,  and  my  Natural  and  Medical  History  of  the  different  spe- 
cies of  Ipecacuan  used  in  commerce,  Paris,  1820,  one  volume^  4to,  with 
figures. 
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CHAPTER  II. 


OF  THE  STK.M. 


We  have  seen  tliat  llie  root  generally  tends  towards  tlic 
cartli's  centre.  The  Stem,  on  the  contrary,  is  that  part  of 
the  plant,  irhicli,  growing  in  a  direction  the  rcverso  of  that 
«f  the  root,  seeks  the  air  and  light,  and  serves  to  support 
the  leaves,  the  Huwcre,  and  the  fruit,  when  the  plant  i§ 
poBscBBed  of  these  organs. 

All  Phanerogam ouH  vegetables  liai'c  a  stem  properly  so 
called.  But  this  stem  is  sometlroes  bo  short,  and  has  re- 
ceived so  little  development,  tliat  it  seems  as  if  wanting. 
Plants  presenting  this  dispositian  arc  said  to  be  stemksa 
fatautcsj.  Of  this  kind  are  the  Primrose,  Hyacinth,  and 
many  others. 

We  must  not  confound  with  the  tnic  stem  the  Scape  and 
Radical  Peduncle.  The  Scape  (Scaptut)  is  a  floral  peduncle, 
which  is  naked,  or,  in  other  words,  destitute  of  leaves,  pro- 
ceeds from  the  neck  of  the  root,  and  is  terminated  by  one 
or  more  flowers,  as  in  the  Hyacinth.  The  Radical  jiednncle 
(PeduHculns  radicaiis)  differs  from  the  scb|>o  only  in  the 
circumstance,  that,  instead  of  springing  from  the  centre  of 
a  luft  of  radical  leaves,  it  comes  from  the  axilla  of  one  of 
these  leaves ;  as  in  the  Plantains,  PlatUago  media,  P.  lari' 
ceolala,  &c. 

There  are  distinguished  five  principal  kinds  of  stems, 
founded  upon  their  organization,  and  their  peculiar  mode 
of  development.  These  arc :  1.  The  TrunA ;  2.  The  Stipe ; 
3.  The  Culm  or  Straw ;  4.  The  StocA ;  5.  The  Stetn  properly 
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1.  The  TVunk  (Truncus)  is  the  stem  of  our  forest  trees, 
the  Oak,  the  Fir,  the  Ash,  &e.  It  possesses  the  eharacteriB 
of  being  conical  and  elongated;  in  other  words,  han  its 
greatest  diameter  at  its  base.  It  is  naked  belo\ir,  and  is 
terminated  at  its  summit  by  divisions  which  are  succes- 
sively smaller,  and  which  are  named  branches,  twigs,  and 
ramuli.  These  commonly  bear  the  leaves  and  organs  of 
reproduction.  The  trunk  is  peculiar  to  the  dicotyledonous 
trees.  It  is  composed  internally  of  concentric  layers,  su- 
perimposed upon  each  other,  and  increases  in  length  and 
diameter  by  the  addition  of  new  layers  to  its  circumference. 

2.  The  Stipe  (Stipes)  is  a  kind  of  stem  which  is  observed 
only  in  Monocotyledonous  trees,  such  as  Palms,  DracanOf 
Yuccm;  and  certain  Dicotyledones,  namely,  Cyc€i$  and 
Zamia.  It  consists  of  a  kind  of  cylindrical  column  *,  as 
thick  at  the  top  as  at  the  base  (which  is  not  the  case  in  the 
trunk),  frequently  even  larger  at  the  middle  than  at  the 
two  extremities,  seldom  branched,  and  crowned  at  its  sum- 
mit by  a  tuft  of  leaves  intermingled  with  flowers.  Its  bark, 
when  it  has  any,. generally  differs  little  from  the  rest  of  the 
stem.  Its  growth  in  height  is  effected  by  the  development 
of  the  bud  by  which  it  is  terminated  above.  It  increases 
in  thickness  by  the  multiplication  of  the  filaments  of  its 
circumference. 

We  shall  presently  shew,  when  we  come  to  treat  of  the 
anatomical  structure  of  stems,  that  the  stipe  differs  from 
the  trunk  as  much  by  its  internal  organization  as  by  the 
physical  characters  just  stated. 

3.  The  Culm  or  Straw  (culmus)  is  peculiar  to  the  Gra- 
minecB,  that  is,  to  such  plants  as  wheat,  barley,  oats,  &c., 
the  CyperacecB^  the  Junci^  and  other  allied  genera.  It  is  a 
simple  stem,  seldom  branched,  generally  fistulous  -f-  (hollow 

•  It  is  often  designated  by  the  name  of  columnar  trunk  or  stem. 

f  Sometimes,  however,  it  is  ftiU  internally,  as  in  the  sugarcane  and 
maize. 


THE  STKM.  47 

within),  and  mnrkcd  at  intcrv»le  by  Anoto  or  partitionB, 
from  which  proceed  alttrnate,  Hhoathing  leaves. 

4.  Ttie  Stock  or  lihtzoma'  (Fig.  2*.)  This  name  \\m 
been  given  to  Uie  subterranean  and  hflHzontal  stems  of  pen- 
enniHl  plants,  entirely  or  in  part  ooncesiled  under  ground, 
and  sending  out  new  etems  from  their  anterior  estremily, 
ill  propi)rlion  as  their  (wsterior  extremity  disappears.  It  is 
to  this  subterranean  stem  that  the  names  o{  progressive  root 
and  abrupt  or  premorge  root,  are  generally,  but  improperly, 
given.  Examples  of  it  are  seen  in  the  roots  of  the  Iris, 
Scahiosa  svn-isn,  and  Solomon "a-seal  f ■  Besides  its  nearly 
horizontal  direction  under  ground,  one  of  the  principtil 
characters  of  the  stock,  and  by  which  it  is  distinguished 
from  the  root,  if,  that  it  alwaj's,  in  some  parts  of  its  extent, 
preseuts  traces  of  the  leaves  of  preceding  yearn,  or  scales 
which  take  place  of  them,  and  that  it  increases  by  its  base 
oi-  the  part  nearest  the  leaves,  which  is  the  reverse  of  what 
takes  place  in  the  true  root. 


Fig,  21 
5.  The  common  and  general  i 
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*  Rhizorua,  trum  /i^«,  root ;  ani 
■f-  The  number  of  pUnti>  that  u 


■c  provided  with  a  atock  or  «ubtOTmne«n 
Lich  greater  than  U  commonly  imngined.    Many  of  the  plant! 
considered  as  stemless  (acaulea),  and  many  perennial  herbaceous  plant^    , 
have  B  rtoct,  vbich  \a  more  or  less  developed.     TMs  ia  the  case,  for  e 
ample,  In  Anrtnetu  nemorom,  Ado-TH  Moac/taiellma,  Pttri$  ijuailrifiliii,  d 
The  port  of  those  plants  Ihiit  hns  been  deeoribe"!  as  a  tuberous  root,  li 
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all  those  which,  differing  from  the  four  preceding  kiDd% 
cannot  be  referred  to  any  of  them.  The  number  of  vege- 
tables that  have  a  stem  properly  so  called,  is  much  greater 
than  that  of  vegetables  which  have  a  stipe,  a  culm,  or  a 
trunk. 

We  now  proceed  to  examine  the  stem  in  general,  with 
reference  to  the  modifications  which  it  presents* 

A.  With  respect  to  consistence,  the  stem  may  be  : 

1.  Herbaceous  (Catdis  herbaceusjy  when  it  is  tender  and 
green,  and  continues  for  a  single  year  only.  Of  this  kind 
are  the  stems  of  annual,  biennial,  and  perennial  herbaceouB 
plants,  Chickweed,  Borage,  Comfrey,  &c.  All  these  plants 
take  the  general  name  of  herbs  (herhcB). 

2.  Semiligneous  or  Svbligneous  (C.  suffrvticosus),  when  the 
base  is  hard  and  continues  above  groimd  a  great  number  of 
years,  while  the  twigs  and  the  extremities  of  the  branches 
perish  and  are  renewed  each  year.  Of  this  kind  are  the 
Common  Rue  (Ruta  graveolens)^  the  Crarden  Thyme  (T%j^ 
mu8  vulgaris)^  and  Sage  (Salvia  officinalis).  Vegetables 
which  present  a  stem  of  this  kind  bear  the  name  of  StyffirU' 
tices  *.     They  have  no  scaly  buds. 

3.  Woody  (C,  lignosus),  when  the  stem  is  persistent,  and 
its  hardness  such  as  to  resemble  that  which  is  known  to  be- 
long to  wood  in  general.  Vegetables  possessed  of  a  woody 
stem  are  divided  into — 

Shrubs  (Frutices)j  when  they  send  out  branches  from 
their  base,  and  are  destitute  of  buds:  for  example,  the 
genus  Erica. 

Small  trees,   Arbuscles   (Arbuscuke)  f ,   when   they    are 

*  The  name  of  undershruhs  is  absurdly  given  to  plants  of  this  kind,  fronx 
an  erroneous  tranidatiou  of  the  term  suffrutices^  which  signifies,  not  under 
shrubs,  but  somewhat  shrubby  plants. — Tr. 

•f  It  is  more  usual  to  divide  these  plants  into  trees  and  shrubs^  from  a 
difference  in  height  merely  ;  and  the  various  gradations  are  often  amuainglj 
named :  for  example,  large  trees,  trees  of  ordinary  size,  small  trees ;  laive 
shrubs,  small  shrubs,  diminutive  shrubs,  &c.— Tr. 
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branched  at  their  base,  aud  carry  buds :  for  example,  the 
llHHel  and  Lilac. 

Lastly,  they  retain  the  name  of  Trees  (ArboresJ  properly 
so  called,  when  they  have  a  trunk,  which  h  simple  and  na- 
ked in  ila  lower  part,  and  branelicd  only  towards  its  upper 
part :  for  example,  the  Oak,  the  Elm,  the  Fir,  &c. 

This  division  k  entirely  arbitrary,  and  has  no  existence 
in  nature.  In  fuct,  a  tree  of  the  sarae  species  may  present 
these  three  modi fi cations  of  size  according  to  the  differenco 
of  its  exposure,  or  from  the  art  of  the  cultivator.  Thus 
the  Dwarf  Elm  and  the  Box,  which  arc  made  to  answer  as 
borders  in  our  gardens,  by  being  frequently  clipped,  are 
absolutely  of  the  same  species  as  the  Common  Elm  and  Box, 
wliose  stems,  and  especially  that  of  the  first,  usually  attain 
a  great  height  when  left  to  themselves, 

4.  Sotid  or  filU  (C  solidus,  pleitusj,  when  it  has  no  inter- 
nal cavity  :  fur  example,  the  Sugar-cane,  and  the  trunk  of 
most  trees.  This  term  is  always  employed  in  opposition  to 
tbe  following. 

5.  FiatulouK  or  hollow  fC.^stu/osusJ,  when  it  presents  an 
interna!  cavity,  which  may  he  continuoas,  or  separated  by 
horizontal  pbrtitions ;  as  in  Anuido  Donax,  Angelica,  fEn- 
antke  Jiatuloaa,  the  Bamboo,  and  Cecropia  peltata,  a  lar^ 
South  American  tree,  whose  trunk  is  always  hollow,  and 
for  this  reason  is  named  Catinoii-wood  by  tbe  natives. 

6.  Pithy  or  Medtillar  {C.  meditllomis),  filled  with  pith ; 
as  in  the  Elder,  the  Rasp,  and  the  Fig. 

7.  Sponfftf  fC  upongiostia),  formed  intemall}''  of  a  com- 
pressible, elastic,  spongy  tissue,  retaining  moisture  like  a 
B|>oiige  ;  as  in  Typka  latijbiia,  Scirpiis  lacustris,  &c. 

8.  .So/?  ^C.  mollis,  flaccidus),  when  it  is  unable  to  support 
itself,  and  falls  down  upon  the  ground  ;  for  example,  A»a- 
gtUlii  arvengis'. 

*  The  lenn  corresponding  to  this  definition  is  not  mallit,  but  detUh, 
veuk Tb. 
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9.  Firm  or  stiff  (C.  rigidus)^  when  it  rises  directly^  and 
supports  itself  erect :  for  example,  Polygonum  BisioriCL 

10.  Flexible  (C.flexibilisjy  when  it  may  be  easily  bent 
without  being  broken ;  as  in  the  Osier. 

1  i.  Brittle  (Cfragilis)^  stiff  and  easily  broken  ;  as  in  Ge- 
ranium  Robertianumj  the  different  species  of  Chara,  &c. 

12.  Fleshy  or  succulent  (C.  camosuSf  succukntusjj  wli«i  it 
contains  a  great  quantity  of  juice  or  aqueous  substance : 
for  example,  Borage  and  Purslane.  Fleshy  stems  may  bt 
milky,  that  is,  may  contain  a  white  or  yellowish  milky  fluid; 
as  in  the  EuphorhitB,  Chelidonium  m^fus,  the  Poppy,  &e* 

B.  Considered  with  respect  to  formj  the  stem  presents 
numerous  modifications.     Thus  it  is  named : 

1.  Cylindrical  (C.  cylindricusj  *,  when  its  general  form 
comes  near  to  that  of  a  cylinder,  that  is,  when  its  transverse 
section  is  more  or  less  circular.  This  form  ocean  in  the 
trunk  of  most  of  our  forest  trees,  and  in  certain  herbaceous 
plants;  as  Stramonium,  Flax,  &c. 

2.  Wandlike  (C.  virgatus),  when  it  is  slender,  long,  aafd 
straight,  and  diminishes  from  the  base  towards  the  sum- 
mit ;  as  in  AUfuea  officincdis.  Reseda  luteolOj  and  lA^ikrum 
Salicaria. 

3.  Compressed  fC.  compressusj,  when  it  is  slightly  flat- 
tened on  two  opposite  sides ;  as  in  Poa  compresscu 

4.  Two-edged  (C.  aanceps),  when  so  much  compressed  as 
to  present  two  edges  like  those  of  a  sword  f . 

5.  Angled  or  angvlate  (C.  angtdattis),  when  marked  with 
angles  or  longitudinal  prominent  lines,  the  number  of  which 

*  It  is  to  be  remarked  here,  that,  in  the  organic  kingdom,  geomeirictl 
forms  are  never  so  regular,  or  so  strictly  determinate,  as  in  ndnenb; 
Thus  when  we  say  of  a  stem  that  it  is  cpHndrieai,  we  merely  mean  thst  its 
form  approaches  moat  to  that  of  a  cylinder. 

-f  A  stem,  however,  may  be  two-edged,  without  being  much  co: 
that  is,  it  may  be  in  itself  nearly  cylindrical,  and  yet  have  two  acute 
— Tr. 
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ih  determiiiato.  According'  as  these  angles  nre  acute  or  ob- 
tuse, the  Htem  may  be  acutely  antftdar  or  obtusely  so. 

According  to  t)ie  number  of  aDgles,  and  consequently  of 
distinct  faces  which  it  preseiits,  it  ie  named — 

TVianffuiar,  trigonai  or  triquetrous  (C.  trimiffularis,  trigo- 
nus,  triqueter),  when  it  hae  three  angles  ;  as  in  many  speciee 
of  Carex,  in  Scirpus  siilvatiais,  &c. 

Quiitirtmgular  or  tetragonal  (C.  quadrangularis,  tetrago- 
nux),  when  it  has  four  anglee  and  four  faces.  If  the  angles 
are  e(|ua1,  and  the  faces  su  too,  it  is  square ;  a»  m  most  of 
the  Labiatre .-  for  example,  Sage,  Mint,  Horehound,  &c. 

Pentagonal  (C.  pentagonus),  when  it  has  five  faces. 

Hexagonal  (C.  hexagoniu),  when  it  has  six  faces. 

6.  The  stem  is  said  to  be  Aiigular  (C.  anguiuaus),  wliea 
the  number  of  angles  is  considerable,  or  whcu  tlicy  cannot 
bo  accurately  determined. 

7.  Knotty  (C.  nottonus),  presenting  knots  or  enlargements 
at  intervals  ;  as  in  the  Graminem,  and  in  Geranium  lioberti- 
anum. 

8.  Jointed  or  Articulate  (C.  articulatus),  formed  of  joints 
placed  above  eacli  other,  and  connected  by  their  extremi- 
ties ;  as  in  the  Misacltoe,  many  CaryophyUea,  &e. 

9.  Geniculate  or  fijiced  fC.gcnicukttHs),  when  the  articu- 
latiuus  are  angularly  bent ;  as  in  Abtine  tiiedia  and  Geranium 
sanguineum. 

10.  Sarmaitacmua  (C.  sarmtntoaua ) ;  a  shrubby  stem  too 
weak  to  support  itself,  and  ascending  upon  the  bodies  in  ita 
vicinity,  either  by  means  of  peculiar  appendages,  named 
tendriU,  or  by  being  twisted  round  these  bodies :  for  ex. 
ample,  the  Vine  and  Woodbine. 

11.  Clindiing  (  V.  scatuiens,  radicansj,  when  it  raises  itself   ' 
upon  the  neighbouring  bodies,  and  attaches  itself  to  them 
by  means  of  roots ;  as  the  I\'y  and  Bignonia  radicans. 

12.  Twining  or  I'olvble  (C.  voiubilin),  when  it  twists  in  a 
spiral  form  around  bodies  in  its  vicinity.     It  is  a  remark- 

d2  J 
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able  circumstance  that  the  same  plants  do  not  commence 
their  spiral  turnings  indiscriminately  to  the  right  or  left, 
but  in  the  same  species,  always  turn  to  the  same  side. 
Thus,  when  the  turns  are  from  right  to  left,  the  steal  is 
said  to  be  sinistrorsum  volubilis,  twining  to  the  left,  as  in  the 
French  Bean,  the  Dolichos  and  Bindweed ;  while  it  is  cfer- 
trorsum  voluhUis^  or  tunning  to  the  rights  when  it  commences 
its  spiral  from  left  to  right ;  as  in  the  Hop  and  Honeysuckle. 

13.  Slender  (C.  gracilis)^  when  its  length  is  very  great 
compared  with  its  thickness :  for  example,  SteUaria  holosieaj 
Orchis  conopseoj  &c. 

14.  Filiform  or  thread-like  (C.JUiformis)^  when  very  slen- 
der and  lying  on  the  ground ;  as  in  the  Cranberry  (VtMCci-^ 
niton  Oxycoccos), 

C.  With  respect  to  its  composition^  the  stem  is, 

1.  Simple  (C,  simplex J^  when  it  has  no  decided  ramifica- 
tions ;  as  in  the  White  Mullein  ( Verbascum  ThapmsJ^  and 
the  Foxglove  (Digitalis  purpurea). 

2.  Branched  (ramosus)^  di\dded  into  branches  and  twigs. 
The  stem  may  be  branched  from  its  base  (basi  ramasusj, 
like  the  Common  Furze  (Ulex  europceus),  or  only  towards 
its  summit  (apice  ramosus), 

3.  Dichotomous  (Cdichotomus),  when  it  divides  by  sacces- 
sive  bifurcations;  as  in  Lamb's-lettuee  ( ValerianeUa  Iocub^ 
tajj  and  Stramonium  (Datura  Stramonium). 

4.  Trichotomous  (C.  trichotomus),  dividing  by  successive 
trifurcations ;  as  in  Nyctago  hortensis. 

The  disposition  of  the  branches,  with  respect  to  the  stem, 
being  precisely  similar  in  its  different  modifications  to  those 
which  we  observe  in  the  leaves,  we  have  thought  it  unne- 
cessary to  speak  of  it  here,  what  we  shall  presently  say  re- 
specting the  position  of  the  leaves  upon  the  stem  being 
equally  applicable  to  that  of  the  branches  and  twigs. 

D.  Viewed  with  respect  to  its  direction,  the  stem  is  said 
to  be, — 
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I.  I'erticat or  etect  ( C.  verfica/is,  crecfun)' ,  when  it  is  in  a 
vertical  direction  with  I'espcct  to  tlie  horizon :  for  example, 
in  Campamda  Ilaptinculus  and  Antirrhinum  Linaria. 

2.  Prostrate  or  proctimbtmt  (C.  prostratus,  procumbens'^^, 
humi/iisus*),  when  it  <Ioes  not  rise,  hut  lies  upon  the  ground, 
without  taking  root ;  as  in  Malva  rotiaufifotia,  and  Thymus 
Scrpyllum. 

3.  Creeping  (C.  repens),  when  it  lies  upon  the  ground  and 
lakes  root  in  its  whole  extent ;  as  in  Lysimachia  Niimma- 
laria. 

4.  Stolonrjerous  (C.  reptans,  stolonijerus),  sending  off  from 
the  principal  plant  small  and  slender  lateral  stems,  named 
stolons  or  rantters,  which  take  root  and  produce  new  plants 
for  example,  the  Strawberry  (Frai/aria  riscaj. 

5.  Obliq^ie  (C.  obliqttus),  rising  obliquely  to  the  horizon 

6.  Ascending  (C.  agcendewt),  forming  at  its  base  a  curve, 
the  convexity  of  which  looks  to  the  ground,  and  at  its  upper 
part  erect;  for  example,  the  common  Red  Clover  C7>i/b 
Hum  pratense),  and  the  Spiked  Speedwell  (Veronica  spi- 
cataj. 

7.  Reclining  (C.  redinatus),  erect,  but  suddenly  bent  back 
at  its  summit;  as  in  some  species  of  Gooseberry. 

8.  TortHovs  (C.  tortuosus),  forming  several  cuires  in  dif- 
ferent directions ;  as  in  the  Sea  Rocket  (Bimias  CakileJ. 

9.  Spiral  (C.  spiralis),  forming  cur^-es  in  a  spiral  form : 
for  example,  most  of  the  species  of  Coslus. 

E.  Viewed  with  reference  to  its  clothing  and  appendages, 
the  stem  is, 

1.  Leaf-bearing  (C.  foiiatus),  carrying  leaves ;  as  is  the 


*  The  ttraighl  stem  frtctm)  must  not  be  coofbuniled  with  the  ertci  ur 
uprighl  fenetuij.  The  firet  rises  directly,  wllhout  fcrmiiig  any  curve  or 
lateral  deviation ;  u  in  the  White  BluUein.  The  term  erect,  on  the  cmI' 
tmiT,  is  used  In  opposition  tn  pnulroie.  An  erect  st«m  mav  not  be  atnl^t, 
anil  a  straight  stem  U  not  neccsmrilT  erect. 

■)■  Pmtralui,  lying  on  the  ground,  but  in  one  directum  only. 

X  Hum^iaut,  spreading  along  the  ground  in  all  direction*. 
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case  with  most  stems.  It  is  siud  of  the  stem,  in  another 
sense,  that  it  is  letrfy  (foliosusjj  when  it  is  copiously  fur- 
nished with  leaves. 

2.  Leafless  (C.  aphyUus)y  destitute  of  leaves ;  as  in  Dod- 
der (Cttscuta). 

3.  Scaly  (C.  squamosus)^  bearing  leaves  in  the  form  of 
scales;  as  in  the  genus  Orobanche, 

4.  Winged  (C.  alatus),  having  lon^tudinal  membranous 
or  leafy  appendages,  proceeding  most  commonly  from  the 
leaves ;  as  in  the  Common  Comfrey  (Symphytum  qfficinak)^ 
and  White  Mullein  (Verbascum  Thapsus), 

F.  Considered  with  respect  to  its  surface^  the  stem  is, 

1.  Even  (C,  hems),  when  it  has  no  asperities  or  emi- 
nences ;  as  in  Tamus  communis, 

2.  Smooth  or  glabrous  (C.  glaber),  destitute  of  hairs ;  as 
in  the  Greater  Periwinkle  (Finca  major). 

3.  Smooth  and  even  (C.  Uevigalus). 

4.  Powdery  ot  pulverulent  (C.pulverulenius)^  covered  with 
a  kind  of  powder  produced  by  the  plant;  as  in  jPrtimf&i 
farinosa, 

5.  Glaucous  (C,  glaucus)*,  when  this  powder  forms  an 
excessively  thin  layer,  which  is  easily  removed,  and  is  of  a 
sea-green  colour ;  as  in  Cucubalus  Behen^  Ctdora  per/bHatOj 
&c. 

6.  Dotted  (C.  punctatusji  covered  with  more  or  less  pro- 
minent and  numerous  dots ;  as  in  the  Common  Rue  (Ruta 
graveolensj.  These  dots  are  commonly  small  Vesicular 
glands,  filled  with  essential  oil. 

7.  Spotted  (C,  maculatusjf  marked  with  spots  of  varied 
colour :  for  example,  Wake-robin  (Arum  maculiUumJ,  the 
Common  Hemlock  (Conium  maculatumjy  the  Spotted  Or- 
chis (Orchis  maculata). 

8.  Sough  or  scabrous  (C.  scaber^  asperjy  when  the  sur&ce 
presents  to  the  touch  a  roughness  which  is  not  easily 


*  It  ifi  this  powder  which,  in  certain  fruits,  as  the  Plum  and  Grape,  Is 
conunonly  called  the  bloom. 
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tiiiguiehable  by  §iglit,  and  which  appears  owing  Ui  very 
emitll  hairs,  wiiich  are  stiff  and  extremely  short ;  as  in 
LUfiospenuvm  arvense. 

9.  J'errucose  or  warty  (  C.  verrucosus),  preecntiDg  small 
callous  excrescences ;  aa  in  Euonjftnus  verrucosus. 

10.  Corky  (C.  siiberosus),  when  the  bark  is  of  the  nature 
of  cork;  as  in  the  Cork-tree  (Quercus  Suber). 

11.  Chinky  or  rifted  (C.  rimosusj,  presenting  deep  and  uu- 
equal  fissures  i  as  in  the  Elm,  the  Oak,  and  many  other  trees. 

12.  Streaked  or  striated  (C.  striatus),  prcecnting  small 
prominent  longitudinal  lines,  nxmed  strioi ;  as  in  the  Com- 
mon Sorrel  (Rumex  Acetoaa). 

13.  Grooved  or  furrowed  (  C.  sm/co^m*^,  presenting  longitu- 
dinal grooves,  more  or  less  deep ;  as  in  Cicuta  and  Parsnip, 

G.  Viewed  with  respect  to  its  fmbescenve,  or  tlic  hairs 
upon  its  surface,  the  stem  is  named  as  follows : 

1.  Downy  (C-  ptdtaig)',  furnished  with  very  delicate, 
soft,  and  close,  but  distinct  hairs ;  as  iu  the  Purple  Foxglove 
(Digitalis  purpurea)  and  White  Saxifrage  (Sarifraga  gra~ 
ft  uhta  ). 

2.  Hairy  (C.  pilosus),  covered  with  long,  soft,  and  widely  ' 
set  hairs;    as  in  Common  Agrimouy  (Agrimonia  Eupato- 
riumj,  and  Crowfoot  ( Rattuttcuhis  acris). 

3.  I'iUousfC.viUosusJ,  when  the  hairs  are  soft,  long,  and 
very  close. 

1.    WooOy  (C.  lanatusj,  covered  with  long,  somewhat  \ 
frizzled  and  coarse  hair,  resembling  wool ;  as  in  Bal/obt 


*  The  word  pubeKftu,  altliougli  commonly  employed  lo  denule  a  part 
covered  with  hain,  ii  erroneously  so,  Th«  Bomans,  uhuin  we  ought 
strictly  Co  copy,  when  ve  employ  tlielr  Luif^uoge,  used  the  reib  puiaeert, 
in  speakiug  of  regetable^  only  to  express  their  growth.  Thus  Pliny  aays,, 
Jan  pH&eitil  artar,  the  tree  already  tiegins  to  grow ;  while,  in  another 
place,  he  nya.  Folia  ;ii«vut  ptibmlia,  to  express  the  pubescence  of 
leaves  of  Ihc  oak.  It  seems  to  me,  from  this  circumstance,  tliat  we  can 
nothing  better  in  this  case  Ihun  copy  the  Lalin  writers ;  for  they  in 
certainly  have  known  the  meaning  uf  the  words  of  their  own  hiti)^!i|{a 
belter  than  we  can  do. 
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5.  Cottony^  when  the  hairs  are  white,  long>  and  soft, 
like  cotton ;  as  in  Stachys  germanica  and  HiereKiuni  ervo- 
phoTum. 

6.  Silky  (C.  sericeusji  when  the  hairs  are  long,  soft»  shin- 
ing, and  not  entangled,  as  in  Protea  argentea. 

7.  lomentose  (C.  tomentostis)^  when  the  hairs  are  short, 
entangled,  and  seem  interwoven  like  cloth ;  as  in  Verbtiscum 
Tliapsus. 

8.  Fringed  or  cUiate  (C.  ciliatusjj  when  the  hairs  are  dis- 
posed in  rows  or  lines,  which  are  more  or  less  regular ;  as 
in  Veronica  Chamcsdrysj  which  has  two  opposite  roi¥s  on 
its  stem,  and  the  Common  Chickweed,  which  has  a  single 
row. 

9.  Hispid  (C.  hispidusjy  furnished  with  long,  stiff  hairs, 
which  have  a  tubercle  at  their  base ;  as  in  GcUeqpsis  7V- 
trahit  and  Sinapis  arvensis. 

'H.  The  stem  is  sometimes  furnished  with  acute  appen- 
dages, when  it  is  said  to  be  armed.   In  this  case  it  is  named, 

1.  Spinous  or  thorny  fC.  spinosusj^  when  armed  with 
spines;  as  in  Genista  anglica^  Gleditschia ferox^  &c. 

2.  Prickly  or  aculeate  fC.  aculeatusjj  when  armed  with 
prickles ;  as  in  the  genus  Rosa  *, 

When  the  stem  is  destitute  of  thorns  or  prickles,  it  is 
said  to  be  unarmed  (inermis)^  this  term  being  applied  in 
opposition  to  the  two  last. 
• 

Anatomical  Structure  of  the  Stem. 

In  speaking  on  a  former  occasion  of  the  distinction  be- 
tween the  trurA  and  the  stipe^  we  mentioned  that  these  two 
kinds  of  stems,  of  which  the  former  belongs  to  the  great 
class  of  DicotyledoneSy  and  the  latter  to  the  Monocotyledane^ 
differ  as  much  in  their  internal  structure,  and  the  relativ^e 
disposition  of  the  elementary  parts  of  which  they  are  com- 

•  See,  in  a  subsequent  part,  the  description  of  the  Spines  and  Prkkies. 
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])ose(),  a.1  in  their  cxtcriiHl  characters.  It  Is  to  M.  Desfrin- 
taines  that  science  is  indebted  for  thii«  important  diBcovevy^, 
as  wc  shall  presently  show.  That  icarncd  botanist  was  the 
first  who  made  kuonii,  iWth  accuracy  and  prccisiun,  the 
internal  orguuiKatinn,  or  anatomical  structure  of  the  stem 
(if  vegetables,  and  especially  of  the  Alonoc^ty  led  ones.  The 
facts  which  we  are  about  to  stale  on  this  subject  nre,  in  a 
great  measure,  derived  from  that  celebrated  iiaturaltBt. 
But  it  will  be  better  to  examine  the  organization  of  the 
stem  of  the  Dicotyledones  separately,  and  aftcrwardii  that 
of  the  Monocotyledones. 


SetT.  I. — Organization  of  the  stem  of  dicotyle- 
donous F 


The  tnmk  of  dicotyledonous  trees  is  formed  of  concen- 
tric layers  superimposed  upon  each  other,  so  that  it  in  some 
uicasuro  resembles  u  series  of  tubes  placed  within  each  ■ 
other,   and  increasing  in 
size  from  the  centre  to  the 
circumference.     A  trans- 
verse section  of  it   (Fig. 
S5.)  presents  the  follow- 
ing objects :    \sl.    At  the 
centre,      the     Medullary 
canal,    a,    formed  of  the 
Medullary    tube,     which  Fig.  2.5. 

forme  the  walls  of  this  canal,  and  of  the  pilli,  which  fills 
up  its  cavity.  2rf/^,  At  the  circumference  of  the  section, 
we  see  the  Bark,  b,  which  is  composed  of  the  Epidermis^ 
or  the  external  pellicle  which  covers  all  parts  of  the  vege- 
table, the  Herbaceous  Envelope,  the  Cortical  Layers,  and 
the  Liber.  3tllff,  Between  the  medullary  tube  and  the 
bark  are  found  the  IViXxiy  Layers,  c,  formed  externally  by 
the  Alburnum  or  false  wood,  and  internally  by  the  Wood 
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properly  so  called.  We  shall  now  examine  these  parts  in 
succession,  beginning  at  the  outermost,  and  proceeding'  in- 
wards. 


1.  Of  the  Epidermis. 

The  Epidermis  (Epidermis^  Cuticula)  is  a  thin  and  nearly- 
transparent  lamina,  formed  of  a  uniform  tissue,  which  ap- 
pears composed  of  cellules  varying  extremely  in  form,  and 
which  presents  numerous  small  openings  or  pores,  which 
some  authors  consider  as  a  kind  of  inhaling  mouths.     It 
envelopes  all  parts  of  the  v^etable ;  but  it  is  more  espe- 
cially apparent  on  young  stems,  from  which  it  may  easily 
be  separated  with  a  little  caution.     As  it  possesses  only  a 
certain  degree  of  extensibility,  beyond  which  it  cannot  be 
further  stretched,  it  tears  and  splits  when  the  trunk  has  ac- 
quired a  certain  size,  as  is  observed  in  the  Oak  and  Elnu 
At  other  times  it  is  detached  in  flakes  or  plates,  as  in  the 
Birch  and  Plane.   When  removed  from  a  young  stem,  it  is 
reproduced  without  difficulty.     It  is  the  part  of  the  v^e- 
table  that  resists  decomposition  longest,  and  putrefaction 
has  no  perceptible  action  upon  it.     The  colour  which  it 
presents  is  not  inherent  in  its  nature,  but  is  derived  from 
the  peculiar  colouring  of  the  tissue  on  which  it  is  applied. 

The  nature  and  origin  of  the  epidermis  form  two  rather 
obscure  subjects  in  vegetable  anatomy.  Some  authors  say^ 
with  Malpighi,  that  Uie  epidermis  is  not  a  membrane  dis- 
tinct from  the  rest  of  the  vegetable  tissue.  They  consider 
it  as  formed  by  the  outer  wall  of  the  subjacent  cellules,  be- 
longing to  the  herbaceous  tissue,  it  having  been  hardened 
by  the  continued  action  of  the  air  and  light.  Others  again, 
of  whom  Grew  may  perhaps  be  considered  as  the  author 
of  this  opinion,  consider  it  as  a  perfectly  distinct  mem- 
brane, simply  applied  upon  the  subjacent  cellular  tissue. 
We  are  indebted  to  Professor  Amici  for  microscopic  obser- 
vations of  the  highest  importance,  which  throw  much  light 
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on  ihiii  i^iieetiou,  and  seem  to  confirm  tlie  second  of  these 
opliilona.  According  to  that  naturaliBt,  the  ppidennis  is  a 
tneinbrane  pnlircly  distinct  from  the  cellular  tieeiic  upon 
fvhicli  it  is  applied.  When  examined  ivith  the  microscope, 
it  is  seen  to  be  comiK>8ed  of  a  single  layer  of  cellules,  whose 
form  varies  exceedingly  in  different  plants.  It  is  tliis  cel- 
lular structure  that  has  led  into  error  the  authors  who  have 
thought  the  epidermis  to  lie  formed  of  the  outer  wall  of  the 
cellular  tissue,  But,  were  this  the  case,  the  cellules  which 
constitute  the  epidermis  would  always  have  the  same  form 
as  the  subjacent  tissue,  »vhicb,  however,  they  are  found  not 
to  have.  Thus,  in  the  Pink,  the  cellules  of  the  epidermic 
have  a  (juadvilateral  form,  while  the  immediately  euhjacent 
layer  consists  of  a  multitude  of  tubes  perpendicular  to  the 
epidermis.  The  case  is  the  same  in  many  other  v^etables ; 
from  wliich  it  may  be  concluded  that  the  epidermis  ia  m 
cellular  membrane,  entirely  distinct  trom  the  subjacemfc  I 
tissue,  u[>on  which  it  is  merely  applied. 

Tlic  epidermis,  as  we  huve  said  above,  presents  numeroos 
small  openuigs,  named  rortical  jxven,  cortical  fflande,  eptder- 
mic  fflfuidn,  and  lastly  utomeUa.  Several  authors  have  denied 
their  existence ;  but  the  microscopic  observations  of  Profes- 
sor Amici  leave  no  doubt  on  this  subject.  He  has  eeen 
them  in  a  great  number  of  vegetables,  ami  has  described 
and  figured  them  with  the  greatest  accuracy.  They  are  a 
kind  of  small  bags,  situated  in  the  substance  of  the  epider- 
mis, and  opening  externally  by  a  slit  or  elongated  oval 
aperture,  bordered  with  a  kind  of  rim  formed  by  particular 
cellules  of  the  epidermis.  This  rim,  or  thickened  margin, 
which  iM  very  seldom  wanting,  performs  the  office  of  a  kind 
of  sphincter  which  contracts  or  dilates  the  aperture  accord- 
ing to  various  circumstances.  Thus,  humidity  or  water 
closes  tlie  (tores,  while  drought  and  the  action  of  the  solar 
rays  keep  them  open,  and  separate  llieir  margins.  The 
motions  of  dilatation  and  contraction  are  not  coniined  to  the 
living  plant  alone,  but  also  take  place  in  fragments  of  opi- 
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dermis  that  have  been  detached  from  a  vegetable.  Tbeee 
pores  or  little  bags  always  correspond  by  their  base  to 
spaces  filled  with  air  only,  and  resulting  from  the  arraDge- 
ment  of  the  cellules  or  tubes  with  respect  to  each  other. 
These  intercellular  spaces  almost  always  communicate  Tvith 
each  other,  and  thus  afford  a  means  of  communication  to 
the  aeriform  fluids  which  exist  in  the  interior  of  vegetables. 
Some  parts,  however,  appear  to  be  destitute  of  stomata ; 
of  which  kind  are  the  roots,  the  petioles  which  are  not 
leafy,  the  petals  in  general,  the  epidermis  of  old  stems,  and 
that  of  fleshy  fruits  and  seeds.  Certain  leaves  have  them 
only  on  one  of  their  surfaces,  while  others  have  them  on 
both. 

What  is  the  use  of  these  curious  pores  ?  Are  they,  says  M. 
Amici,  destined  for  the  absorption  of  moisture?  No:  we  have 
already  seen  that  they  correspond  to  internal  spaces  Tvhich 
are  destitute  of  juices,  that  they  are  closed  by  water,  and  that 
light  and  drought  cause  them  to  open.  Moreover,  they  are 
wanting  in  ail  roots,  as  well  as  in  plants  that  live  constantly 
under  water.  They  do  not  therefore  serve  for  the  absorp- 
tion of  water.  Nor  are  they  intended  for  evaporation  ;  for 
if  we  allow  a  plant  which  has  been  detached  from  its  roots 
to  die,  although  the  pores  close  after  some  time,  evapora- 
tion still  continues,  so  long  as  any  fluid  remains  in  its  in- 
terior. It  has  been  obseri^ed,  moreover,  that  the  corollas 
and  fniits,  which  are  destitute  of  cortical  pores,  yet  pro- 
duce an  abundant  evaporation.  M .  Link  supposed  them  to 
be  excretory  organs,  but  this  cannot  be  the  case,  as  they 
always  correspond  to  empty  spaces.  The  real  office  of  the 
cortical  pores  is  to  give  passage  to  air.  But  it  is  not  easy 
to  determine  with  certainty  whether  they  serve  for  inspira- 
tion more  than  expiration,  or  for  both  these  functions  alike. 
If  we  consider  that  at  night,  when  the  large  pores  of  the 
epidermis  are  closed,  leaves  absorb  carbonic  acid  gas  dis* 
solved  in  the  dew,  which  undoubtedly  penetrates  into  the 
cellules  by  passing  through  their  membrane ;  and  if  we 
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fleet  moreover  tliat  thcee  loaves  decompose  rarbouic  acid 
gas,  when  the  pores  are  open,  that  is  diiriDg  the  day,  we 
may  suppose  them  to  he  solely  destined  for  tlic  exhalation 
of  oxygen.  This  use  becomes  still  more  probable,  when 
wc  add  that  the  corollas  which,  according  to  M.  de  Caii- 
dolle's  observations,  are  destitute  of  pores,  are  equally  des- 
titute of  the  faculty  of  disengaging  oxygen. 

The  surface  of  the  epidermis  sometimes  presents  certain 
organs  wbich  appear  under  the  form  of  small  spots  elon- 
gated in  the  longitudinal  direction  in  young  branches,  and 
in  the  transverse  direction  in  older  branches,  which  (iunt- 
tard  first  designated  by  the  name  of  kttticular  gltmds,  and 
which  M.  dc  Candolle  lias  since  named  iai/icelks.  No 
traces  of  ihem  have  yet  been  discovered  iu  the  monocoty- 
ledonoiis  or  acotyledonous  plants.  They  arc  also  wanting 
in  the  herbaceous  plants  of  the  dicotyledonous  class.  They 
are  very  distinct  on  the  epidermis  of  the  birch,  and  espe- 
cially on  that  of  Euotii/mtis  verrucosus,  where  they  are  very 
prominent  and  close,  it  is  from  these  lenticelles  that  the 
roots  spring  which  certain  trees  develope  upon  their  stem, 
some  species  of  Ficus,  for  example,  or  those  which  form 
when  a  branch  is  immersed  in  the  ground,  as  in  the  opera- 
lion  of  propagating  by  layers.  They  may  therefore  be  in 
some  measure  considered  as  root-buds. 

From  the  surface  of  the  cuticle  also  spring  the  hairs  of 
various  kinds  which  are  observed  on  many  plants. 


2.  Of  the  lierbaceowt  Envelope. 

Under  the  epidermis  is  observed  a  layer  of  cellular  tisane, 
which  connects  it  with  the  cortical  layers,  and  to  winch  M. 
Mirbcl  gives  the  name  of  Herbaceous  Envelope.  Its  colour 
is  generally  green  in  young  stems.  It  covers  the  trunk,  the 
branches  and  their  divisions,  and  fills  up  the  spaces  which 
exist  between  the  ramifications  of  the  nerves  of  the  leaves. 
M,  Du  Trochel  names  it  the  Outer  Medulla,  in  opposition  to 
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the  name  of  Inner  Medulla^  which  he  g^ves  to  the  pith.  Its 
colour  is  not  derived  from  the  cellular  tissue  of  which  it  is 
composed,  but  is  owing  to  the  small  grains  of  globuline» 
situated  in  the  walls  of  the  cellules,  and  which  M.  Da  Tra> 
chet  considers  as  nervous  corpuscules. 

The  herbaceous  envelope,  or  outer  medulla,  frequently 
contains  the  proper  juices  of  vegetables,  which  are  CDclosed 
in  particular  canals  or  reservoirs.  It  is  readily  repaired  on 
the  stem  of  woody  v^etables ;  but  this  phenomenon  does 
not  take  pkce  in  annual  pknts.  It  appears  to  have  an 
organization  and  uses  similar  to  those  of  the  pith  contained 
in  the  medullary  tube.  It  is  this  herbaceous  envelope 
which,  having  acquired  great  thickness,  and  peculiar  phy- 
sical qualities,  constitutes  the  part  known  by  the  name  of 
cork  in  Quercus  Suber,  and  some  other  plants.  The  her- 
baceous envelope  is  the  seat  of  one  of  the  most  remarkable 
chemical  phenomena  which  v^etable  life  presents,  it  being 
in  its  interior  that,  by  a  cause  which  it  is  difficult  to  un- 
derstand, the  decomposition  of  the  carbonic  acid  absorbed 
in  the  air  by  the  plant,  is  effected.  The  carbon  remains 
in  the  interior  of  the  vegetable,  while  the  oxygen  that  has 
been  disengaged  is  thrown  out.  It  is  to  be  remarked,  hoir- 
ever,  that  this  decomposition  takes  place  only  when  the 
plant  is  exposed  to  the  rays  of  the  sun,  whereas  the  carbonic 
acid  is  thrown  out  undecomposed,  when  the  vegetable  is 
withdrawn  from  the  influence  of  that  luminary.  This  or- 
gan is  partly  renewed  each  year.  It  also  performs  a  very 
important  part  in  the  phenomena  of  vegetation.  At  the 
return  of  summer,  it  solicits  the  sap  to  ascend  towards  the 
buds,  and  thus  becomes  one  of  the  most  powerful  agents 
in  producing  their  elongation  in  the  atmosphere. 

The  herbaceous  envelope  is  very  easily  discovered  on  the 
young  branches  of  a  tree,  it  being  the  part  exposed  when 
the  epidermis  is  removed. 
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3.  Of  the  Cortical  Layers. 

The  Cortical  Layers,  or  OiUer  Bark,  do  not  alwaye  cxiitt, 
or  at  toast  arc  sometimes  so  sliglitly  developed,  and  so  little 
distinct  from  the  liber,  that  it  becomes  very  difficult  to  re- 
cognise them.  Tliey  are  i>laced  beneath  the  herbaceotie  en- 
velope, and  ate  applied  upon  the  outermost  layers  of  the 
liber,  from  whieb  they  cau  hardly  be  distingiiiHhed.  lu  no 
vegetable  are  they  more  apparent,  or  more  remarkable  for 
the  singular  disposition  of  the  tissue  of  which  they  are 
composed,  than  in  the  Lace-tree,  in  which  they  form  several 
layers  above  each  other,  which,  on  being  stretched  out) 
bear  a  perfect  resemblance  to  some  kinds  of  linen,  or  repre- 
sent lacework  of  pretty  regular  texture.  In  most  plants, 
however,  it  is  difficult  to  distinguish  this  part  from  the 
liber. 

3.  Of  the  Liher. 

The  Liber,  or  Inner  Barb,  occurs  between  the  cortical 
lavers,  which  are  external  of  it,  and  the  woody  body,  which 
is  internal.  It  is  composed  of  a  %'asciilar  network,  the 
elongated  areola  of  which  are  filled  with  cellular  tissue. 
It  is  seldom  that  it  can  be  easily  separated  into  distinct 
laminee,  which  have  been  conipared  to  tiie  leaves  of  a  book ; 
but  this  effect  may  almost  always  be  obtained  by  macera- 
tion. 

The  different  lamintc  of  which  the  liber  is  composed* 
and  which  have  been  succesuvely  formed,  are  separated 
from  each  other  by  thin  layers  of  cellular  tissue.  Whca 
the  liber  is  macerated,  this  cellular  tissue  b  destroyed,  and 
allows  the  laminie  to  be  sc|>arHted. 

Like  all  other  parts  of  the  bark,  the  liber  is  capable  of 
being  replaced  when  it  has  been  removed.  Before  it  can 
be  reproduced,  however,  the  part  from  which  it  has  been 
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detached  must  be  guarded  from  the  contact  of  air.  This 
important  fact  we  qw^  to  Duhamn).  That  excelleot  natu- 
ralist, to  whom  vegetable,  physiology  is  indebted  Ibr  ao 
many  hiq>py  discoveries)  removed  a  ponmi*«>r'MrM*^(»m  a 
.v%oroii8  tree  in  foil  vegetation;  'He  securdt'  ilM'^^MMd 
against  the  contact  cf  air,  and  preseiifly  saw  esttt^Rdk  fHHn 
the  surface  of  the  woody  body,  and  tbcr  eclgeia'bf  ^CM^Tm^, 
a  viscid  suhslanoe,  which,  spreading  4f9w^,  the^H^Mttfl/'Xt- 
-paired  consistence,  became  green  and-eeUulat<|*  oMt'^iWfi^ 
dttoed  the  portion  of  liber  that  had  been  r^ikioVM;*'^'*^^^^ 

To  this  viscid  substance  which  exudes  frsm  1lill>MMIItoi 
parts,  to  repx>duoe  the  liber.  Grew,  and'aftierlftfelFDilhiMilS, 
gave  the  name  of  Cambium.  Several  authoHrar^^nHiyt  HbMtt- 
out  reason,  of  opinion  that  the  cambinm'  hl^iriM)^itl|^ebe 
than  the  descending  and  elaborated  sap.  I«itf*tBi$<midfe 
'inelined  to  adopt  this  opinion,  when  I  reflect  drift  iKtt^VIHld 
fluid  performs  exactly  the  same  functions  in  lihe'ftiiiiMIl 
economy  as  those  generally  attributed  to  thedMccffiMfflffs 
sap,  which  is  conveyed  by  the  same  parts.     '  '  '*  *^'  rt'^fw 

Whatever  be  the  origin  of  the  cambium j  it'  p<irfoM#\i 
vary  important  part  in  the  growth  of  the  stem'.  Iilf*fii%l, 
in  all  the  theories  that  have  been  advanced  with  the  Vislv 
of  explaining  that  phenomenon,  its  presence  is  indll^fM^sa^ 
Ue,  as  we  shall  presently  shew,  when  we  come  €6  trMt'^f 
the  growth  of  dicotyledonous  stems.  >^' 

Numerous  experiments  prove  that  the  liber  is  absolutely 
necessary  for  vegetation.  A  graft  does  not  succeed  unless 
its  liber  be  in  contact  with  that  of  the  tree  on  which  it  is 
inserted ;  and  a  slip^  whose  lower  part  is  destitute  of  lR>er, 
does  not  take  root.  If  a  circular  band  of  liber  be  removiMl 
from  the  trunk  of  a  tree,  in  such  a  manner  as  to  leave-llie 
woody  bcdy  exposed,  not  only  will  all  the  parts  of  the  tnib 
above  this  band  cease  to  be  developed  the  following^  7^^j 
but  the  entire  tree  will  ultimately  perish. 

The  liber  is  hardened  each  year,  and  new  layert  arfc 
formed  at  its  inner  surface,  by  means  of  the  cambiooi.      -^  - 
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5.   Oftfie  AUntrttUM  or  False  Hood. 

The  out«rmoat  woody  iHycr^t  or  tlioae  n-liicli  are  in  coa- 
tact  with  tlie  lUwr,  constitute  tlie  nS>tinmm.  Tliis  part  is 
not  a  flistioct  organ  from  the  wood  pro|t(;rly  so  called, 
of  which  the  layers  arc  ^itnated  benealli  it.  It  n  wood, 
hut  wood  ID  a  young  fltnte,  and  not  yet  poeeesscd  of  nil  the 
hardness  and  tenacity  which  it  is  ultimately  to  present. 
Accordingly,  the  alhnrniim  exhibits  precisely  the  same 
stracture  as  the  woo<l,  although  its  tissue  is  formed  of  fihreB 
that  are  weaker,  more  distant  from  each  other,  and  gene- 
rally of  a  paler  tint. 

The  difFcrenec  of  colour  hetween  the  wood  and  alburnum 
is  very  remarkable  in  trees  whose  wood  is  very  hard  and 
compact,  and  e8]>ecinlly  in  those  in  which  it  is  of  a  more 
or  le«a  deep  colour.  Thus  in  Ebony  and  Logwood,  the 
wood  properly  so  called  is  black  or  deep  red,  while  the 
layers  of  alburnum  are  of  very  light  greyish  tint.  But  in 
trees  which  have  white  and  coarse-grained  wood,  the  dif- 
ference between  the  woody  layers  and  alburnum  is  very 
slight. 

When  we  come  to  speak  of  the  manner  in  which  the 
stems  increase  in  diameter,  we  shall  state  the  very  discor- 
dant opinions  of  authors  renpecting  the  origin  of  the  albuiv4 


6.   Of  the  ff'oott  proper!)/ so  calied. 
The  Jf'ood  derives  its  origin  from  the  innermost  layers  of  ■ 
the  alburnum,  which  become  successively  harder,  and  are! 
ultimately  converted  into  true  wood.     The  latter  is  ther^  [ 
fore  composed  of  all  the  circular  layers  situated  betwet 
the  alburnum  and  the  medullary  tube.    At  a  certain  period 
of  the  life  of  the  vegetable,   there  are  formed  each  year  a 
layer  of  wood  and  a  layer  of  alburnum  ;  in  other  words,  the 
innermost  layer  of  the  alburnum  is  converted  into  wood  in 
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proportion  as  a  ogw  layer  of  albumtim  is  produced  at  the 
outside,  so  tbat  every  year  a  new  coDceutric  baud  is  added 
to  tliose  previously  existing. 

The  trood  is  generally  the  hardest  part  of  the  trunk  ;  but 
its  hardness  is  not  the  same  in  all  the  layers  ol'  which  it  is 
composed.  In  dicotyledonous  trees,  the  innermost  layers, 
which  are  also  the  oldest,  are  more  solid  and  more  compact 
than  the  outer,  which  generally  approach  the  alburnum  in 
these  respects.  The  transition  from  wood  to  alburnum  ie, 
in  most  cases,  hardly  (lerceptible,  their  colour  being  com- 
monly the  same;  but  sometimes  the  difference  is  very  de- 
cided, as  we  have  already  remarked  with  reference  to 
Ebony  and  Logwood. 

A  not  less  remarkable  difference  between  wood  and.  al- 
burnum exists  in  the  circumstance  that  the  latter  is  entirely 
destitute  of  vessels,  while  they  are  distinctly  peroetvsd  in 
the  wood.  The  vessels  of  the  wood  are  false  trachose  and 
porous  vessels,  but  never  true  trachea;  or  true  spiral  vessels. 
By  means  of  these  tubes,  which  are  sometimes  dispersed 
without  order  in  the  substance  of  the  wood,  and  sometimes 
collected  into  bundles,  the  sap  is  conveyed  into  the  aab- 
staiice  of  the  trunk.  But  a  period  arrives  when,  throngli 
the  progress  of  age,  the  walls  of  these  vessels  become 
thickened,  their  cavity  diminishes,  and  at  length  even  dis- 
appears, and  the  course  of  the  fluids  is  for  ever  arrested  in 
the  woody  substance. 

Duhamel  very  clearly  demonstrated  the  transformation 
of  the  albumnm  into  wood.  He  passed  a  silver  wire  into 
the  layers  of  alburnum,  brought  its  two  extremitiea  oat, 
and  tied  tliem.  Some  yearu  after,  having  cut  the  brancb, 
and  examined  the  wires  which  he  had  passed  into  the  al- 
burnum, he  found  them  engaged  in  the  wood,  which  proved 
that  the  alburnum  had  been  converted  into  wood. 
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aill  la  hmabmtr  ti  wattmu.nm  ><>  ii  ,.,t  «•..•  n  ><i  nwn'Wfmfr 
T.  0/the  Medullary  Tube. 

The  Medviltay  TuLe,  as  we  havo  already  said,  occupies 
the  centre  o(  the  stem,  Uuiog  the  inuerniost  layer  of  the 
wood,  and  rontainiiig  the  pitli.  Its  walls  are  formed  of 
very  long  parallel  vcseela,  longitudinally  disposed.  These 
TesHcU  are  tracheie,  false  traches,  and  porous  vessels.  It 
is  in  t}ie  medullary  tube  aloue  tliat  tlie  trachecc  have  as  yet 
been  obserred.  The  form  of  tliis  part  is  not  Uie  same  in 
all  vegetables,  it  being  pretty  fre<itiently  roundish  in  iU 
transverse  section,  sometimes  elliptiL-al,  compressed,  ivith  I 
three,  four,  five,  or  more  angles.  Its  form,  as  lias  been 
sbewu  by  Palisot  de  Beauvois,  appears  to  be  determined 
by  the  position  of  the  leaves  upon  the  branches.  Thus, 
when  tlie  leaves  are  opposite,  the  transverse  section  of  the 
medullary  canal  is  elliptical,  as  in  the  Ash  ;  if  Uiey  are 
verticillale  iu  threes,  it  is  triangular,  as  is  observed  in  tlie 
Rose-bay,  and  so  forth.  Tins  law  is  far  from  being  general, 
however,  but  presents  numerous  cxceptious.  Thus  the 
Horteasiot  which  has  opposite  leaves,  has  a  regularly  hexa^ 
gonal  medullary  tube. 

The  medullary  tube,  once  formed,  no  longer  changes  its  | 
figure  and  dimensions,  but  remains  the  same  during  tlia  | 
whole  life  of  the  vegetable.  It  is  therefore  erroneous  to  J 
say  that  it  gradually  contracts  upon  itself,  and  at  length  I 
disappears,  as  the  plant  grows  old.  It  was  M  Du  Petit  I 
Tbouars  who  first  proved  that  the  medullary  canal  uiuler^ 
goes  no  change. 


8,  Ofihe  Pith. 

The  Pith  or  Inner  MeduUa,  is  tlie  loose,  transparent^ 
light,  and  spongy  substance,  formed  almost  entirely  of  eel' 
lular  tissue,  in  its  most  simple  state,  which  fills  the  medul- 
lary tube.     A  few  vessels  seem  to  rim  through  it  in  the 
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luiigitndin&l  direrlion.  Its  cellule  are  generally  very  rt- 
gular.  Like  those  of  the  celiulfir  tissue  in  other  parts, 
tlioy  nil  communicate  with  each  i.ther.  Sometimes,  ami 
especially  in  young  branches  and  herbaceooB  planM,  the 
cellulHf  tissue  of  the  pith  is  abuiKiantly  supplied  with  flaida, 
and  filled  with  granulations  of  a  green  colour,  as  may  be 
seen  on  hreaking  a  branch  of  Elder,  one  year  old,  in  which 
the  pith  pieseiits  the  appearance  of  a  green  and  very  moist 
fleshy  body.  But,  in  tlie  progress  of  vegetation,  all  these 
eubetances,  which  are  in  a  manner  foreign  to  llie  proper 
nature  of  the  pith,  disappear,  and  there  remains  in  the 
mednllary  tube  nothing  but  a  transparent  tissue. 

In  some  vegetables,  as  the  stem  grows,  the  medullary 
canal  becomes  in  part,  and  sometimes  altogether  empty, 
the  wlmle  pith  finally  disappears,  and  the  stem  heeofoes 
hollow  or  fistnlous.  This  is  observed,  for  example,  in  many 
plants  of  the  family  of  Umbel lifora;. 

The  pith  communicates  with  the  cellular  and  herbaceous 
layer  of  the  bark  by  means  of  peculiar  prolongations,  which 
it  sends  through  tlie  woody  body.  To  these  prolongationHt, 
which  are  disposed,  in  a  transverse  section  of  the  tronk, 
liko  rays  diverging  from  the  centre  to  tlic  eircumferenee, 
the  names  of  insertions,  medullary  prolongations,  or  mtduUary 
rays,  have  been  given.  They  establish  a  direct  communi- 
cation  between  the  pith  and  the  external  cellular  tissue  of 
the  Glcm. 

The  medullary  rays  are  also  to  he  found  in  the  greater 
part  of  the  thickness  of  the  bark,  since  they  serve  to  eata- 
blish  a  communic-ation  between  the  internal  medulla  and 
the  external  medulla ;  but  those  of  the  bark  have  not  a 
direct  communication  with  those  of  the  woody  layers. 

Professor  Amici  has  found  them  to  be  formed  of  small 
porous  tubes,  transversely  placed,  which  never  contain  any 
thing  hut  air,  and  establish  a  communication  between  the 
internal  and  external  parts  of  the  plant. 

If  we  now  inquire  into  the  uses  of  the  pith,  we  shall  find 
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Uiiit  thera  liav*  becu  very  different  opinions  on  tlie  subject. 
Thus,  according  to  Uie  cvlebratvd  Hales,  it  is  the  essential 
organ  of  veg'etullon.  Being  clastic  and  dihitsible,  it  acts, 
in  the  manner  of  a  spring,  upon  t)ie  otiier  parls,  which  it 
tKas  urges  onwards  in  tlieir  development.  Others,  again, 
consider  it  as  a  totally  inert  body.  Of  late  M.  Du  Trochet 
lias  revived  the  opinion  of  Hale«,  and  made  it  perform  a 
very  important  part  in  the  phenomena  of  the  growth  of 
vegetables.     We  sluill  soon  revert  to  this  opinion. 

^uch  are  the  various  organs  which  we  &nd  on  analyzing 
tJie  stem  of  dicotyledonous  vegetables.  All  lhe«e  |Mrta, 
however,  are  far  from  being,  in  every  case,  united  and  iTsi- 
ble  in  the  same  plant.  Sometimes  they  are  so  confoiuided 
with  each  other,  that  it  is  impossible  to  distinguish  and 
separate  them.  But,  when  the  oiost  complicated  structure 
of  a  part  is  known,  it  becomes  easy  to  imagine  the  organs 
which,  in  certain  cases,  may  happen  to  be  wanting. 

We  have  uow  to  institute  a  comparative  examination  of 
the  structure  of  the  stem  of  the  mouocolyledones,  in  order 
subsequently  to  explain  the  mode  of  development  and 
growth  peculiar  to  each  of  these  two  great  divisions  of  the 
vegetable  kingdom. 


„,  ^,S«cr.  II. — Organization  or  the  stem  of  the 
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M.  Desfcvtaines  was  the  first  who  confirmed  the  great 
division  of  plianerogamie  vegetables  into  ^lonoeuty  led  ones 
and  Uicotyledones,  hy  the  anatomical    structure  of  th^   . 
stem,  which  is  so  different  in  these  two  classes.    It  was  he, 
in  fact,  who  first  made  known,  in  an  excellent  paper  in- 
serted in  the  first  volume  of  the  Memoirs  of  the  Institute  ] 
of  France,  the  true  organization  of  the  mouocntyledonoua  j 
stem,  and  the  differences  by  which  it  is  distinguished  from  J 
that  of  the  dicotyledones. 
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In  genera),  the  etem  of  tlie  monocotyledon es  is  more 
lengthened  and  more  simple  than  that  of  the  dicotyledoooua 
treee.  It  is  very  Beldom  that  it  divides  into  branches,  KkA 
that  which  we  liave  just  examined. 

The  stipe  of  a  monocotyledoiious  tree,  of  a  Palm,  for  uc- 
ample,  wlicn  cut  acroea,  does  not,  like  the  trunk  of  an  Oak; 
an  Elm,  or  any  other  of  our  forest  trees,  present  a  regular 
and  symmetrical  aspect ;  circular  zones  of  wood,  nlbumtmi, 
liber,  and  bark,  always  disposed  in  the  same  order,  and  a 
medullary  canal,  always  occupying  the  central  part  of  the 
etem.  Here  all  these  parts  seem  united,  or  rather  con- 
founded together.  The  pith  fills  up  the  whole  diameter  df 
the  stem;  the  wood,  disposed  in  longitudinal  faseiculi,  iSiA 
a  manner  lost,  and  dispersed,  without  order,  in  the  midst  of 
the  medullary  substance.  The  bark  does  not  alwaj-s  udst  • 
and,  when  present,  is  so  little  distinct  from  the  other  parts 
of  tlie  stem,  that  they  might  as  welt  be  considered  aa  not 
covered  by  it.  In  the  dicotyledonous  trees,  the  hardest  . 
part  is  that  wliicli  is  nearest  the  centre  of  the  stem,  because 
it  is  formed  of  the  oldest  woody  layers.  The  reverse  is  tl«f^ 
case  in  the  monocotyledonous  trees,  the  part  nearest  the 
circumference  hcing  found  in  them  to  possess  the  greatest 
solidity.  In  the  dicotyledonous  trees,  in  fact,  the  oldest 
layers  are  at  the  centre;  while,  in  the  monocotyledonous 
trees,  they  occupy  the  circumference  This  will  bo  easily 
understiK>d,  when  wc  shall  have  explained  the  peculiar 
manner  in  which  the  stem  of  the  monocotyledonous  trees 
grows.  The  woody  fasciculi  of  the  stem,  which  frequently 
unite  together  by  their  lateral  parte,  so  as  to  form  a  more 
or  less  regular  network,  are,  as  in  the  dicotyIcdi>nefi,  ac- 
companied by  porous  vessels,  trachea;,  and  false  traebete, 
destined  to  convey  the  sap,  and  other  nutritious  fluids,  to 
all  parts  of  the  stem. 

Thus,  then,  the  monocotyledonous  trees  are  distinguished 
from  the  dicotyledonous  trees,  not  only  by  the  structure  of 
their  embryo,  but  also  by  that  of  Uieo:  stem.    In  fact,  their 
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stipe,  which  is  generally  simple  and  cylindrical,  does  notj 
like  the  trunk  of  tbe  Oaks  and  Elms,  present  layers  of  wood 
enclosing  each  other,  and  disposed  regularly  around  a  cen- 
tral canal  containing  the  pith;  but  the  pith  in  a  manner 
forms  the  whole  thickuexn  of  their  trunk;  and  the  woody 
fibres,  instead  of  being  collected  and  brought  close  to  each 
other,  are  separated,  and  have  their  fasciculi  scattered  in 
the  midst  of  tlifi  spongy  substance  of  the  pilh.  When  we 
come  to  treat,  in  the  third  section,  of  the  growth  and  deve- 
lopment of  tlio  stems,  we  hope  to  prove  that  the  organ  ' 
which,  ia  llic  mouocotyledones,  is  named  woody,  and  espe- 
cially in  the  Palms,  Uriica'ua;,  Vuccsc,  &c.  is  not  it  true 
Bteiu,  but  an  entirely  different  organ. 


■iliilc 


FiK-  3G.  Fig.  27- 

Pig,  9T,  represents  a  section  of  a  monocotyledonous  stem, 
in  which  the  vascular  apertures  are  seen  in  the  midst  of  a 
cellular  or  parenchymatous  substance,  which  occupies  the 
whole  diameter.  There  is  no  appearance  of  woody  layers, 
w  in  Fig.  26,  which  represents  a  dicotyledonous  stem. 
The  cclliilar  tissue  becomes  more  condensed,  and  the  aper- 
tures smaller,  towards  the  circumference  of  the  stem. 


[It  has  been  judged  expedient  to  add  a  few  words  re- 
specting the  organization  of  the  monocotyledonous  and  di- 
cotyledonous stems.  Without  reference  to  the  general 
character  of  the  plants  belonging  to  these  classes,  and  coni- 
i^taring  the  stems  of  different  woody  vegetables,  we  might 
arrange  them  under  three  principal  di\ 
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I.  Tlie  sterna  of  tli«  true  t>icotyledon«f,8uchH»  theOsIii 
the  Asli,  tlie  Elm  (Fig.  28.),  i"  a  traiiaverso  ifection  preseut 
a  central  circular  maw  tif  cdluJar  tissue,  the  pitbi  aratiiitl 
which  are  arranged  a  eeriea  of  layem,  of  groat«r  or  1e«a 
breadth,  according  to  tlie  species,  and  in  \ariabl«  uutnbcr, 
according  to  the  age  of  the  individual.  From  iJte  central 
cellular  tissue  proceed  n  number  of  lines  ruuning  io  Um 
circumference,  and  named  insertions  or  mtdullart/  rays. 
Between  these  lines  the  woody  texture  apjiears  in  ihe^orm 
of  eeries  of  more  or  less  hexagonal  cells,  interspersed  in 
which  are  larger  roundii^h  or  oval  apertures. 

II.  The  litem  uf  the  Coniferte,  such  aa  tlie  Piues,  Firs, 
Larches,  Junipers,  the  Yew,  &;c.  (Fig.  29.),  iu  a  transverse 
sectiou  presenta  central  pith  like  the  former,  aruuiid  frlticb 
are  disputed  siaiilar  layers.  There  are  medullary.  ,rB^ 
also ;  but  the  hexagonal  Apertures  fill  up  theic  interfi^'U^ 


Fig.  28.  Fig.  20.  Fig.  30. 

regular  series,  there  being  none  of  the  larger  apertures  seen 
in  the  true  dicotyledonous  slemB.  Sometimeii,  however^ 
there  are  a  few  scattered  vacuities  of  an  irregular  form, 

III.  The  steme  of  the  monocotyledonous  plants,  such  aa 
the  Sugar  Cane,  Palms,  &c.  {Fig.  30.),  present  in  a  trans- 
verse  section  a  cellular  mass,  without  central  pith,  layers, 
or  medullary  rays,  in  which  arc  interspersed  largo  roundisli 
apertures,  generally  accompanied  with  smaller  ones,  either 


margiDing  the  larger  or  h-regiikHy  itcRtteTMl'fat^lB'lei^llidar 
tJBsue.  '  "'-■  ■''''■  '-"'' 

In  fietuloos  woodr  Htema  of  the  tnoDocotyledotiAus  plftttta, 
audi  as  Doeda  and  Canes,  the  ftructurc  is  xiinilHr  to  tliEit 
last  mentioned ;  but  t)ie  central  (iitrt  w  absent. 

Fur  a  fuller  exhibition  of  llieKe  varieties  of  woody  gtems, 
see  Mr  Witham's  Obeei^ationg  ou  Foseil  Vegetables. — Tft.] 

Sect.  Ill  — Op  ^hS  bieisizit^W  tiii"Tfi"i  uooi'' '" 


tiow  that  the  int«mii)  etnirtnre  of  the  dtflferent  kinds  of 
stem  is  known,  it  will  be  more  easy  for  us  to  examine  that 
wliielt  the  roots  present.  Tlie  roots  are  generally  organized 
like  the  stems.  Thus  in  dicotyledonous  trees,  a  transverse 
•eotion  of  the  roots  prments  concentric  zones  of  wood  dis- 
posed in  a  (.'ircular  form,  and  enclosed  one  within  the  other. 
It  has  1>ceu  said  that  the  best  distinction  between  the  stem 
and  th«  root,  is  found  in  the  circumetance  that  the  Utter  is 
destitate  of  a  medullary  canal ;  while,  on  the  contrary,  we 
know  that  it  always  exists  in  dicotyledonous  trees.  From 
this  it  necessarily  follows,  that  the  medullary  insertions  are 
also  wanting  in  the  roots. 

This  difference,  however,  appears  to  lu  of  little  import- 
ance, and  even  entirely  at  variance  with  facts.  Indeed  we 
have  found,  in  a  great  number  of  vegetables,  that  themcdul' 
lary  cAUal  of  the  stem  is  prolonged,  without  any  interrup- 
tion, into  the  body  of  the  root.  If,  for  example,  the  stem 
and  rtfot  of  a  Horse-chestnul,  of  two  yearu  old,  be  split  in 
the  longitudinal  direction,  the  medullary  ciuial  of  the  stem 
will  be  seen  extending  to  the  lowest  part  of  the  root.  We 
find  the  same  appearances  if  we  examine  a  young  plant  of 
Sycamore  or  Maple.  Bui  very  fretjuently,  the  medullary 
canal,  which  was  verj'  distinct  in  the  plant  soon  after  ger- 
mination,  ultimately  diminishes,  and  even  gradually  dis- 
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}  that,  in  the  adult  plant, 
lults  from  this,   that 
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we  caDDot  assume  &s  a  distincth'e  anatomical  cliaracter 
between  the  stem  and  the  root,  the  want  of  a  medullarjr 
caiial  in  the  latler,  since  it  almost  always  exists  in  the  ra- 
dicle of  the  germinating  seed,  atid  often  in  the  root  of  many 
vegetables,  long  after  tlie  first  period  of  tlieir  life.  The 
tapering  roots,  however,  never  present  it  in  their  ramificft- ' 
tions,  even  in  those  which  are  the  largest. 

Until  lately,  the  want  of  tracheiE  in  ttie  root  had  been 
considered  as  affording  a  distinctive  character  between  the 
anatomio^al  structure  of  the  root  and  that  of  the  stem ;  but 
two  of  the  German  naturalists  who  have  made  the  moat 
important  observations  in  vegetable  anatomy,  MM.  Link  and 
Treviranus,  have  found  these  vessels  in  the  root  of  certato 
plants.  Still  more  recently,  M.  Amici  has  unrolled  ti 
in  the  roots  of  several  plants,  and  among  otharsof  A 
thtis  ymbellatus  and  Crinum  endtewens.  i  ' 

The  difference  which  we  have  seen  to  exist  in  the  oi^- 
niaation  of  the  trunk  of  the  dicutyledones  and  of  the  stipe 
of  the  monocoty  led  ones,  is  equally  observed  in  their  roots. 
In  fact,  in  the  monocoty  led  ones  a  vertical  root  is  nevor 
found  forming  a  continuation  of  the  stem.  This  diapoai- 
tion  is  a  consequence  of  the  mode  of  development  of  t^ 
seed  at  the  epocli  of  germination,  since,  as  we  shall  see 
more  particularly  when  we  speak  of  that  function,  tlie  cen- 
tral and  principal  radicle  is  always  destroyed  soon  alW 
germination. 

There  is  another  very  remarkable  difference  between 
roots  and  stems.  The  latter,  in  general,  grow  in  height  by 
every  portion  of  their  extent,  while  the  roots  are  elongated 
at  their  extremity  only.  This  was  demonstrated  by  fiu- 
hamel's  experiments.  If  little  marks,  at  some  distance 
from  each  other,  an  inch,  for  example,  are  made  in  a  young 
stem,  at  the  moment  of  its  developmcut,  it  will  be  eeen, 
when  the  growth  is  terminated,  that  the  spaces  between 
these  marks  have  been  greatly  enlarged.  If  the  experiment 
be  r^ieated  on  the  roots,  it  will  be  found  that  the  nparwi 


reniam  unaltered,  wliUc  the  root  itself  Iihb  been  elongftt«d, 
wliiah  proves  thai  the  increase  in  length  baa  takec  place  hf 
its  extremity  only.  •  > 


Sect.  IV. — General   considerations   rebpecting  thi^, 

GROWTH  OF  VEGETABLES,  AND  PARTICULARLY  UESPECTINO;, 
THE  DSVELOPMEN'i'  OF  THE  STEM. 


All  bodies  in  nature  have  a  tendency  to  grow.  Thia  law  ,  | 
applies  to  inorgaoio  bodies  as  well  as  to  organized  hoingfci 
But  ^owth  presents  many  striking  dilfcrcncCH  in  these  tww  r 
primary  groups  of  natural  objects.  In  minerals  it  has  lUK 
determinate  limits.  These  bodies  grow  continually,  until) 
Bome  iortuitouB  cause  puts  an  end  to  their  development,  i 
Animals  and  vegetables  having,  in  general,  an  exiHtenca 
whose  duration  is  determinate,  their  growth  is  always  pro- 
portional to  llie  duration  of  their  existence.  In  minerals, 
new  particles  are  added  externally  to  those  which  already 
existed,  and  wliich  formed  the  original  nucleus ;  so  that  tbM 
surface  of  these  bodies  is  renewed  each  moment,  and  in* 
proportion  as  their  volume  augments.  On  this  account^, 
the  peculiar  mode  of  growth  in  bodies  that  are  not  possessed 
of  life,  is  aameAju^rta-poxititm.  On  the  contrary,  if  growth> 
be  examined  in  bodies  possessed  of  organization,  it  will  b«t 
seen  that  it  takes  place  from  the  interior  towards  the  exte^ 
rior — that  thero  is  an  elongation  of  previously  existing 
parts,  or  that  new  organs  are  formed  in  the  interior  of  tho 
first,  and  are  developed  in  all  directions,  to  augment  th*  i 
mass  and  the  volume  of  the  body.  This  mode  of  growth^ 
which  is  peculiar  to  animals  and  vegetables,  is  named  intUBJ 
susception,  i 

tirowth  presents  differences  not  less  striking,  when  w» 
compare  vegetables  and  animals  together.  In  the  form«rt 
tlio  growth  is  not  confined  within  limits  so  rigorously  de* 
terminc<l  as  in  the  latter.     Neither  the  volume  of  the  body* 
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nor  the  iiiimber  of  its  constituent  parts,  are  Itxcd.  Art  Btid 
cultivation  may  exercise  the  greatest  uiflucnce  upon  tlie 
development  of  vegetables.  To  be  convinced  of  this,  it  is 
only  necessary  to  compare  together  two  trees  of  the  sjune 
species,  one  of  wliicli  Uvea  neglected  in  a  dry  and  rocky 
soil,  while  the  other  is  cultivated  in  a  rich  and  deep  soil. 
The  first  is  small,  with  short  branches  and  naiTOw  Iiuive«; 
the  other,  on  the  contrary-,  mujcstically  rears  its  trunk, 
crowned  with  long  and  vigorous  branches,  tind  udorned 
with  tliick  foliage.  In  animals,  the  volume  and  geaeraL 
form  of  the  body,  and  the  number  of  the  parts  whicli  are  to 
enter  into  its  constitution,  are  more  tixed  and  less  subject 
to  variation  ;  while,  in  vegetables,  it  is  almost  impoBsibIa  l<t 
find  two  individuals  of  the  same  species  that  present  on 
equal  number  of  parts.  .>...i  >-.  t-n. 

If  we  now  wish  to  examine  the  phenomena  of  grawtb-  irii 
vegetables,  we  find  that  they  are  developed  in  two  direc- 
tions;  in  other  words,  in  proportion  as  their  height  in- 
creases, their  diameter  is  also  extended.  When  Epeaking 
of  the  organization  of  the  stem,  we  8;iw  that  dicotyledoDOUs 
trees  and  monocotyledonous  trees  are  far  from  having  the 
same  internal  structure,  and  that  very  decided  differencea 
exist  between  them.  These  ditferences  evidently  depend 
upon  the  peculiar  mode  in  wliich  the  vegetables  of  tkese 
two  great  classee  are  developed.  We  shall  tliorefore  tr««4 
of  the  growth  of  monocotyledonous  trees,  and  of  that  joT 
dicotyledonous  trees  separately.  

This  is  undeniably  one  of  the  most  mteresting  parts  of 
vegetable  physiolt^,  but  it  is  one  of  those  that  are  as  yet 
involved  in  the  greatest  obscurity  and  uncei'tainty.  In  tact 
authors,  especially  for  a  certain  number  of  years  back,  are 
far  from  being  agreed  as  to  the  manner  of  explaining  tlie 
phenomena  of  the  growth  of  the  stem,  especially  in  dicoty^ 
ledonouH  trees.  On  this  subject  there  are  even  opinioBsis^ 
opposed  to  each  other,  that  we  find  it  necessary  to  sW*, 
them  separately.  ,  .ij,l-»(. 
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•  ■  A.  Groti'th  in  Diameter. 

'  All  v^lnhlos  fp-on-  in  diameter.  It  is  siiflici«nt  to  cast 
onr  eyes  on  the  trees  which  vegeljitc  arouod  as,  to  he  con- 
vinced of  this  truth ;  nor  hati  any  person  over  denied  it. 
But  by  wliat  niechuiiiRni  is  tliis  growth  efli,-ct«d  ?  On  this 
ffoint  there  is  the  greatest  disagret-mcnt.  Of  tlie  diffierent 
6|)inionB  which  hnvc  been  adrunced  by  phvBi(ilo)ri8t>i,  we 
Ahull  select  the  three  most  important,  which  are  those: — 
1.  Growth  is  elTected  by  the  annual  transformation  of  liber 
into  alburnum ;  2.  By  ^e  development  of  buds ;  3.  By  the 
eainbinm,  which  everj-  yew  forms  a  distinct  kyer  of  liber 
and  albiinium.  These  opinions  we  now  proceed  to  exposo 
at  some  length. 

"I. '  TH*' (pwit*  m  diameter  ia  e_ffected,  in  dicolt/tethnmis 
trees,  hy  W!e  'annual  traw/ormatkm  of  tlte  liber  into  aBmmwn, 
of  the  alburnum  mto  wood,  and  by  the  succetttve  nnaeal  of 
the  liber. 

Such  is  the  foundation  of  Duhamel^s  theory,  which  tliat 
celebrated  author  has  given  at  length  in  his  PkyMqve  det 
Arbres.  We  shall  present  it  in  detail,  because  it  is  the  most 
genertilly  adopted,  and  almost  the  only  one  that,  for  a  long 
time,  has  been  publicly  taught,  at  least  in  France. 

We  shall  t4ike  the  st«m  at  the  period  of  its  first  develop- 
ment, that  is  when,  in  consciquenrc  of  germination,  it 
emergcH  from  the  seed  which  contained  it,  and  begins  to 
appear  exlernally. 

All  parts  of  the  vegetable  that  are  contained  in  the  seed, 
previous  to  germination,  are  formed  exclusively  of  a  dense 
and  regular  cellular  tissue.  The  stem,  like  the  other  or* 
gans,  is  found  to  be  entirely  destitute  of  vessels.  Properly 
speaking,  there  are  perceived  no  traces  of  bark,  pith,  liber, 
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'fre.  But  scarcely  has  germination  commenced— eearcdy 
I188  the  Rtem  begun  to  slioot  up,  when  we  Ree  tracb«c, 
'false  trachea?,  and  porous  vessels  forming,  and  by  their 
union  constituting,  tlie  walla  of  the  medullary  lube.  This 
jntemal  part  of  the  stem  in  the  first  that  ie  apparent. and 
becomes  organized.  The  pith  is  contained  withiu  it;  but 
it  ie  as  yet  green,  and  filled  ivith  watery  fluulsi  The 
outer  surface  of  the  medidlary  tube  is  soou  observed  to 
become  covered  with  a  fluid  cellular  tissue.  This  ir  tJUe 
'first  layer  of  cambium,  wliich,  on  the  one  hand,  at  leugtfa 
forms  the  first  liber,  and,  on  the  other,  constitutes  tbe  cor- 
tical  layers.  This  liber  is  presently  to  be  converted  into 
Blburniim,  in  proportion  as  a  new  layer  becomes  organised 
to  replace  the  first.  The  following  year,  the  new  liber 
'  forms  a  second  zone  of  alburnum,  and  thus  sucoewively, 

'  each  year,  a  layer  of  alburnum  is  converted  into  true  Wood, 
while  the  liber  itself  acquires  the  properties  and  nature  of 
'  alburnum.  This  regular  development  of  the  stem  explains 
the  formation  of  the  cencentric  layers  or  2oncs  n-Iiich  are 
observed  on  a  transverse  section  of  the  stem  of  a  dicotyle- 
donous tree.  But  these  layers  arc  not  all  of  the  same 
thickness,  and  frequently  the  thickness  U  not  equal  in  the 
iriiole  circumference  of  the  same  layer.     An  attentive  ob- 

■'  Krvation  easily  explains  this  singular  dispositiou.     It  has 

been  remarked,  in  fact,  that  the  greatest  tliickness  of  the 

'  %oody  layers  always  curretipouds  to  the  side  on  which  ihe 

'  Inrgest  roots  are  found,  and  which  itave  consequently  ex- 

''  tractcd  a  more  abundant  nutriment  from  the  earth.  Tbus, 
'lor  example,  trees  that  are  situated  on  the  edge  of  a  wood 

' '  always  )tave  thicker  woody  layers  on  their  outer  side,  be- 

-I  eause  the  roots,  meeting  no  obstacles  in  tliat  direction,  cx- 
■tend  themselves  farther  than  in  any  other,  and  acqime  a 
la^er  size. 

In  this  theory  of  Duhamel'p,  we  see  tlmt  the  liber  per- 
(orraa  the  most  important  part  in  the  formation  of  the 
woody  layers,  it  being  cacti  successive  year  converted  into 
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II  new  Inyer  of  albiiniuin,  which  in  added  to  thoBo  previously 

The  liber  bein^  the  eeBeatinl  organ  of  vegeUition,  aud 
olianging  ite  fonu  and  consistence  each  year,  it  h-ms  nece»- 
Miry  that  nature  sliould  also  liare  provided  means  for  re- 
producing it  annually.  This,  in  fact,  is  the  case.  If  we 
examine  attentively  the  Boccessive  development  of  the  dif- 
ferent orgnna  which  compose  the  stem  of  the  dicotyledones, 
we  M>o  that,  in  the  first  year,  a  gelatinous  fluid,  to  which 
Grow  and  Diihamel  have  given  the  name  of  cionhivm^  occurs 
between  the  cortical  layers  and  the  medullary  tuhe.  This 
pecTiliar  fluid  contains  the  first  rudiments  of  organization, 
in  proportion  ns  the  young  stem  is  develo|>ed,  the  inner- 
most layer  of  this  fluid  acquires  consistence,  is  organized, 
t>ecome«  hardened,  and  changes  into  liber,  which,  at  the 
'  end  of  tite  flrst  year,  is  found  I-o  he  converted  into  a  yet 
soft  and  ill-formed  woody  substance.     Autuinii  arrives,  and 

- '  vegetation  is  arrested  in  this  state.  The  outer  layer  of  the 
camlnum,  which  bas  not  yet  entirely  clianged  its  nature, 

-  remains  stationary,  and  as  it  were  torpid.  But,  at  the  re- 
turn  of  spring,  when  the  ffenlle  heat  of  the  sun  awakens 
Tegctables  from  their  winter's  sleep,  the  camhtum  resumes 
its  vegetative  power.  It  developes  the  buds  and  the  txevr 
roots,  and,  when  it  has  produced  all  the  parts  that  are  to 
serve  for  supporting  the  life  of  the  vegetable,  it  gradually 
hardens,  becomes  compact,  and,  iu  a  word,  undergoes  the 
same  changes  ns  that  which  preceded  it.  But,  in  propor- 
tion as  these  changes  are  effected,  as  the  libcr  hardens  and 
chnngo«  ita  nature,  as  the  layer  which  it  has  replaced  ac- 
f{TiireB  greater  solidity,  a  new  liber  is  developed.  From  ail 
parts  of  the  outer  surface  of  that  whicJi  is  ready  to  be  con- 
verted into  wood,  there  exudes  a  viscid  humonr,  under  the 
form  of  small  drops,  which  spread  and  unite.  This  is  a 
new  cambium,  a  new  liber,  which  is  about  lo  be  organized, 
and  to  pass  through  the  dififere^it  epochs  of  growth  that 
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have  been  gone  tlirougli  by  those  which  have  preceded  il, 
aitd  IVfim  which  it  has  derived  its  origin. 

Such  arc  the  means  which  nature  emjiloys  for  r«netrin^ 
each  year  successively  the  vegetatiog  part  of  the  stem.  It 
in  here  tliat  the  greatest  difference  between  woody  stems 
and  herbaceous  stems  presents  itselt.  In  woody  stems,  it 
in  to  the  succiiBsive  development  of  a  new  layer  of  liber 
that  the  tree  owes  its  duration  and  the  continuance  of  its 
vegetation.  In  herbaceous  stems,  on  the  contrary,  all  the 
cambium  is  consumed  in  producing  the  different  organs  of 
the  plant,  and  at  t)ie  end  of  the  year  it  is  found  to  be  en- 
tirely converted  into  a  kind  of  ligmform,  dry  and  arid  sub- 
stance. There  does  not,  tlierefore,  remain,  as  in  the  woody 
stem,  a  certiun  quantity  of  gelatinous  matter,  to  which  i» 
confided  the  cliarge  of  preserving,  from  year  to  year,  the 
germs  of  a  new  vegetation,  and  the  plant  necessarily  dies, 
for  want  of  a  substance  qualitied  to  renew  its  development. 

HaWng  thus  given  a  pretty  full  account  of  the  theory  of 
the  formation  of  woody  layers  by  means  of  the  anniml 
transformation  of  the  liber  into  alburnum,  we  shall  next 
make  known  the  theory  whicli  lias  been  proimsed  by  M. 
Du  Pctil-Thouars,  and  which,  to  many  phyniologiata,  has 
formed  a  subject  of  so  much  dispute. 


2.  7%e  successive  Jbrmation  of  the  vsxxly  layers,  in  otitr 
words,  the  grotcth  in  diameter,  is  produced  by  the  detehpmeKt ' 
of  the  buds. 

In  Dnhamel's  theory,  the  liber  performs  tlie  principal 
part  in  the  phenomena  of  the  growth  in  diameter ;  but  here 
the  buds  are  the  most  important  instruments  in  that  opera- 
tion. M.  Du  Petit-Thouars  having  remarked  that  the  buds 
are  seated  npon  the  external  parencliyma,  and  that  their 
fibres  communicate  with  those  of  the  scions  or  young 
branches  which  support  them,  has  drawn  from  these  cir- 
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GumBtonces  the  tullowing  conolusions,  wfaivli  form  the  \r»sJa 
of  liis  theory  of  vegetable  orgAnimtioa. 

W,  Buds  Bre  the  first  perr^ptible  phenomena  of  vegieta- 
tJon.  In  fact,  all  the  parts  which  in  vegetables  are  to  be 
dovelo|)ed  at  the  exterior,  are  at  first  contained  in  buds. 
There  is  one  in  tbe  axilla  of  every  loaf;  but  this  bud  is  ap- 
parent ill  dicotylodonom  plants  onIy>  and,  among  the  mo- 
no coly  I  edones.  In  the  single  family  of  tbe  Gnimineie.  In 
the  other  monocotylcdonee,  tlip  bud  iit  latent,  and  conKists 
neruly  of  a  vital  point,  which,  in  certain  i-ircunislancee,  is 
BUMeptibloof  being  developed  in  the  manner  of  the  bnds' 
of  dii-atyJcdonous  jilaotH.  -  > 

9tiJf/,  By  thoir  development,  buds  give  rise  to  scions  or- 
young  brandies,  whieh  are  furuished  with  teavee,  and  nioet- 
CMumouly  with  flowere.  Each  bud  Iihs  an  existenoe  in' 
BOOM  measure  in(le)H<niIent  of  that  of  the  other  hudn.  M. 
DtesBcfeit-Thoaara  confiidcrA  them  as  analogous  in  their 
atouctufe  and  development  to  the  embryos  contained  in  the 
interior  of  eeedu,  which,  tlirough  the  act  of  germination, 
(levelope  a  young  stem,  that  may,  with  justice,  be  compared 
to  Uie  eciou  produced  by  tbe  evolution  of  a  bud.  Accord- 
ingly, he  baa  given  tbe  name  of  ^ed  or  adherent  embryos 
to  the  latter,  in  opposition  to  that  ofjree  embryos,  which  he 
applies  to  those  contained  in  the  interior  of  the  seed. 

Sdlif,  If  we  examine  tbe  interior  of  these  buds  on  a  scion 
or  young  branch  of  tbe  year,  we  shall  (iu<l  that  tbcy  com- 
municate dtrecLly  with  the  internal  parenchj-ma  or  pith. 
Now,  this  pith,  as  wo  have  already  said,  is  at  first  green, 
aiwl  its  cellules  are  filled  with  an  abundance  of  aqueoDS 
fluidH-  It  is  from  these  aqueous  fluids  tbat  the  buds  derive , 
tbe  first  inaterials  for  tbeir  development-  They  are  thna 
nourished  at  the  ex|>enso  of  the  internal  parenchyma,  and, 
by  absorbing  the  duids  which  it  conttiius,  dry  it  u|>,  and 
convert  it  iutu  pith  properly  so  called,  which  is  mora  or 
lew.  opaque  or  transparent. 
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4M/t/,  As  soon  as  those  buds  make  tlieir  appearance,  th«y 
obey  two  general  motions,  the  one  ascending  or  aerial,  tlio 
other  descending  or  terrostrinl.  It  is  here  that  M.  Du 
Petit-Thouars  finds  a  similarity  in  tlie  structure  xnd  uses 
oF  buds  to  those  of  the  seed^ombryos.  He  coDsiders  budi 
in  some  measure  as  germinating  embryos.  The  layer  of 
cambinm  Bituiiled  between  the  bark  and  tlio  wood  is,  wilh 
respect  to  the  hud,  analogons  to  tlie  i«oil  in  which  the  Need  , 
b^ins  to  germiuate.  Its  aerial  evolution  gives  rise  to  ■ 
acion,  or  young  hrancli ;  white  tVom  its  baw,  that  is,  from 
the  point  by  wtiich  it  adiieros  to  the  pstrent  plant,  pro«wed 
fibres,  which  the  author  compares  to  the  radicle  of  the  et»- 
bryo,  and  wliioli,  gliding  along  in  the  moist  layer  of  cam- 
bium, between  the  liber  and  alburuunt,  descend  to  the 
lower  part  of  the  vegetable  Now,  in  thoir  course  down- 
wards, these  Rbree  meet  those  which  descend  from  other 
buds,  unite  with  ihem,  nnastomose  together,  and  tbtis  form 
a  more  or  lesa  thick  layer,  which  acquires  oonsistenoe  and 
solidity,  and  forms  each  succeeding  year  a  new  woody 
layer.  The  liber,  when  once  formed,  does  not  ohiinge  its 
nature,  and  undergoes  no  transformation. 

This  theory  is  extremely  ingenioun,  ai>d  M.  Su  Petit- 
Thouars  adduces  several  facta  in  proof  of  its  aocura«y. 
Thus,  he  says,  when  a  strong  circular  ligature  is  applied  to 
the  trunk  of  a  dieotyledmious  tree,  a  swelling  or  rian  is 
formed  above  the  obstacle,  and  no  growth  in  diameter  talcM 
place  below  the  ligature.  This  swolltng  is  formed  kf  llw 
woody  fibres  which  descend  IVom  the  base  of  the  buda, 
running  in  the  cambium  situated  between  the  liber  and  al- 
burnum. These  woody  fibres  oteet  an  obstacle  which  iba^ 
are  unable  to  surmount,  are  stop|>od  and  accumulate  tfaorcL 
Hetuwforth  no  new  woody  layers  can  l>e  formed  beneath 
the  ligature,  as  the  fibres  of  which  tlioy  are  formed  ocm* 
to  arrive  there.  Such  is  the  explanation  given  by  M.  Du 
Petit-Thouars  of  the  phenomena  presented  after  tW  appK- 
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cation  at  a  ligsture,  which  most  authors  account  for  iii 
qnite  a  different  manner. 

M.  Du  Petil-Thouara  farther  adduce!),  in  support  of  hia 
theory,  the  pbenomena  exhibited  in  (.-nnBcquenco  of  Uie  net 
of  ^utiing.  In  jailing  by  inoculation,  it  ia  usu&l  to  tako 
n  bud  which  ia  yet  stationary,  and  apply  its  base  to  the 
Isyt^r  of  cambium  wfairh  has  been  laid  bare.  Aft«r  this  tha 
radicles  or  fibreH  whicli  proceed  from  tlie  base  of  tlic  bud, 
glide  between  the  bark  and  nlbnnuim,  and  tbe  uew  stock 
ia  tbua  identified  with  that  on  whicli  it  lias  been  grafted. 

I  bftvc  seen  with  M.  Da  Petit-Thoiiars  a  very  valuable 
pr«{iAration,  which  seems  to  furnish  a  very  strong  argu- 
ment in  favoor  of  his  theory,  and  of  which  he  haa  given  an 
■  neollent  figure  in  a  collection  of  nemoirB  that  has  been 
I  prnit«cl,  but,  I  believe,  not  yet  published.     It  is  a  branch 
\  mt  liotrinia  pKudacctcui,  oa  which  liiw  been  grafted  a  young 
I  anon   of  Ito/iiHia  M^>ida.     The  stock  died,  but  the  graft 
I  iMving  oontiuuMl  to  vegetate,   there  is  seen   |jroccediiig 
i  from  its  bam  a  mass  formed  of  very  distinct  fibres,  which 
ffn1>rsce  the  wttremily  of  the  branch  to  a  considerahlo  ex- 
I  tent,  and  form  »  kind  of  sbeath  for  it.     In  this  exampUi,  it 
I  li  iMrfectly  clear  that  tlie  fibres  deneend  from  the  basA  of 
I  Hbe  graft  to  spread  over  the  stock. 

Mutwithstandiug  all  the  aTgiimcnts  brought  forward  by 
tile  author  in  defence  of  his  theory,  it  has  not  as  yet  been 
entirely  adopted  by  any  pbysioli^ist.  On  ttie  contrary, 
nlmost  all  aulhors  who  treat  of  vegetable  phydcs  have  in 
flvmo  degree  oi)po9fd  it.  T\te  princijial  arguroenUi  that 
hare  been  brought  against  it  are  the  following  ;  Isl,  It  has 
been  said  that  there  is  no  incwitmvertible  proof  that  the 
fibres  which  establiHh  a  cummunication  between  the  bnds 
and  the  stems  which  enppwrt  them,  descend  in  the  maimer 
alleged  from  thene  bu<k  to  the  riutts.  To  this,  however, 
M.  Da  Petit-Tlioaars  replies,  that  the  buda  are  indeed 
the  sonrre,  the  first  origin,  of  the  woody  fibres,  but  that 
they  do  not  fiirniiih  alt  the  materials  of  the  elongation  o( 
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these  fibres ;  for  when  the  latter  have  once  emerged  from 
the  base  of  the  htids,  they  are  found  to  be  immersed  in  the 
eambium,  where  they  absorb  all  that  is  necessary  for  tlietr 
growth.  2d/ff,  It  has  heeti  objected  that  the  phenomena  of 
the  circular  swelling  which  forms  after  a  ligature  lias  been 
applied  to  the  trunk,  may  be  accounted  for  hy  the  intercep- 
tion and  stagnation  of'  the  descending  sap.  But,  says  M. 
Du  PetitrThouars,  the  experiment  of  Hales,  which  waa 
confirmed  by  Duliamel,  affords  a  refutation  of  this  objec- 
tion :  Two  cylindei-a  of  hark  having  been  completely  insu- 
lated by  tlio  removal  of  three  rings,  one  of  the  cylindera 
being  furnished  with  a  bud,  while  the  other  had  none,  the 
result  was  ihat  a  circular  swelling  formed  on  the  first  cylin- 
der only,  thus  affortling  an  evident  proof  that  the  buds  give 
rise-to  the  woody  fibres.  3^/^,  It  is  impossible  to  conceive 
how  fibres  so  slender  as  those  which  unite  the  buds  t^  the 
stems  could,  in  a  space  of  time  so  short  as  that  during 
which  the  stem  grows  in  diameter,  descend,  by  their  pro- 
per weight,  from  the  summit  of  a  tree  sixty  or  eighty  feel 
high  to  its  base.  As  the  opinion  of  the  learned  academi- 
cian is  not  that  the  fibres  issue  and  descend  ready  formed 
from  the  base  of  the  buds,  but,  on  the  contrary,  tliat  they 
form  as  they  pass  through  the  layers  of  cambium,  ibis  ob- 
jection requires  no  refutation.  ithii/,  That,  sinco  the 
woody  layers  are  formed  of  the  fibres  which  descend  from 
the  base  of  the  buds,  if,  in  grafting  by  inoculation,  a  bud 
taken  from  a  tree  having  coloured  wood,  is  grafted  upon 
an  individual  having  white  wood,  the  fibres  which  proceed 
from  this  bud  ought  to  retain  their  colour,  and  the  new 
woody  layers  whicli  they  form  ought  to  he  similarly  co- 
loured ;  but  this  is  not  the  case.  Tliis  objection,  which  baa 
been  considered  as  one  of  the  strongest  that  have  been  ad- 
duced, our  author  finds  little  difficulty  in  refuting,  it  bavtng 
originated  in  a  misconception  of  the  author's  opinion.  In 
fact,  as  M.  Du  Petit-Thouars  has  constantly  stated,  the 
fibres  coming  from  the  base  of  the  bud  are  nourished  by 
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tlie  cnrobium  of  th«  branch  at  wlioee  surface  they  are  ftirm- 
ed.  Now,  in  the  case  of  grading  with  two  trees,  the  wood 
of  which  is  difFerently  coloured,  eo  long  as  the  new  fibreB 
are  immersed  in  the  cambium  of  the  piece  that  has  coloured 
wood,  Uiey  rettun  their  natural  tint;  but,  when  tlicy  are 
formed  at  the  ex]>euse  of  the  cambium  of  the  piece  that  has 
white  wood,  t)iey  assume  the  same  colour.  5t/i/t/,  If  it  be 
the  development  of  the  huds  that  gives  rise  to  tlie  forma- 
tion of  tlio  wood,  how  can  the  drst  woody  layer  itself  form 
on  A  young  shoot  of  the  iirgt  year,  when  as  yet  none  of  the 
buds  which  it  supports  have  been  devc1o|>ed  ?  According  to 
the  celebrated  academician  wliose  theory  we  are  here  ex- 
pltuning,  at  the  moment  when  a  hud  is  developed  lo  form 
a  Ecion,  the  leaves  which  compose  it  separate  from  each 
other,  leaving  between  them  spaces  which  have  been  named 
merUhalH.  If  at  this  period  we  examine  the  internal  struc- 
ture of  the  young  shoot,  we  see  lliat  from  the  base  of  each 
leaf  there  proceeds  a  bundle  of  fibres,  which,  by  joining 
those  from  the  other  leaves,  forms  the  medullary  tube ;  but 
as  these  leaves  liecome  developed,  there  appears  in  the 
axilla  of  each  of  them  a  hud,  which  subsequently  tends  lo 
establish  its  radical  communication,  by  sliooting  forth  woody 
fibres,  which  gradually  cover  the  medullary  tube,  and  form 
«  continuous  layer  aronnd  it. 

The  two  theories  which  we  have  just  stated  cannot  then 
be  adopted  in  all  their  parts,  an  affording  a  satisfactory  ex- 
planation of  all  the  phenomena  of  the  growth  of  vi^etables 
in  diameter.  In  fact,  that  of  Duhamel  is  essentially  found- 
ed upon  the  annual  transformation  of  the  liher  into  albur- 
num, and  its  reproductioB  by  means  of  the  layer  of  cam- 
bium. The  experiment  by  which  that  celebrated  natura- 
list having  passed  a  silver  wire  into  the  liber,  found  it  the 
lollowing  year  in  the  alburnum,  is  altogether  incorrect.  In 
fact,  none  of  those  who  have  repeated  the  experiment  after 
Dubamel  have  obtained   the  same  result;  and  when  the 
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silver  wire  liad  actually  boea  pHBBcd  through  the  liber,  it 
WBB  always  tbuiiil  ag:ain  in  Uiat  organ,  and  not  in  the  al- 
burnum. ThU  tlioory  miut  therefore  of  necessity  fall,  if 
we  sap  the  foundatiou  on  which  its  author  raised  it.  The 
following  is  the  explanation  whicli  appears  to  ub  to  sgree 
beet  with  facts. 


9.  The  annual  Jbrmation  qfwcmlt/  layers  is  owing  to  the  cam- 
bium, which  every  successive  year  forms  at  once  a  new  layer 
(jfalbumum  and  a  new  layer  of  liber. 

This  is  the  opinion  which  M.  Mirbel  has  latterly  pro- 
fcBScd,  and  which  appears  to  ns  to  liave  the  greatest  nuiD- 
ber  of  probabilities  in  its  favour. 

The  liber  which  has  hitherto  been  considered  aa  the  most 
essential  organ  of  vegetation,  that  which  contribut«a  each 
year  to  the  increase  in  diameter  of  the  trunk  of  dicutyledo* 
Dous  trees,  being,  on  the  contrary,  neutral  and  passive  in 
this  operation,  anot)ier  explanation  of  the  pbononieua  of 
growth  in  diameter  must  be  sought  for.  The  following, 
then,  is  that  which  appears  to  us  the  most  probable,  and 
the  most  conformable  to  the  strict  ohecr\-ation  of  facta.  If 
we  examiue  a  young  briinch  at  the  period  of  vegetation, 
that  is,  when  the  sap  circulates  abundantly  in  all. parte  of 
the  vegetable,  wc  find  the  following  appearances  :— Hetween 
the  liber  and  alburnum  is  soeu  a  layer  of  a  fluid,  whicb,  «t 
iiret  colourless  anil  limpid,  gradually  thickens,  and  acqtuns 
consistence.  This  fluid,  the  caml/ium,  is  formed  by  the 
descending  sap,  mL\e<l  with  part  of  the  proper  juicos  of  die 
vegetable.  As  the  cambium  thickens,  filaments  iire  sesn  to 
form  in  its  interior,  and  it  is  presently  organized,  and  >•- 
sumcs  the  appearance  of  a  vegetable  tissue.  This  tnutsfbr- 
mation  is  gradual,  and  coutinuoa  during  the  whole  period 
of  the  de\'elopment  of  tlic  buds,  so  that  the  formation  cif  the 
annual  layer  take«  place  in  a  slow  and  prc^rosuve  mamwr. 
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It  >s  for  tliia  reaaon  thut  tlio  new  lay«ra  of  alburnum  T«ry 
rrefjuently  pmont  several  couceiitric  iEOiie%  vliic-h  show 
that  their  whole  tlitclcneM  has  not  been  formed  at  onoe. 

Thus,  tlion,  the  alburnum  ia  not  furmed  t»y  the  liber, 
whicli  thickens  and  ac(|uu«a  mare  couslsteiice,  but  by  tlie 
OiinbiuiOt  which  is  orgtittixed,  and  thus  becomes  tbo  agent 
of  growth  in  diameter,  giving  rise  each  succeeeive  year  to 
t)ie  formation  of  a  layer  of  alburnum  and  a  layer  of  libori 
both  distinct  from  each  other,  altliougli  deriving  Ui«ir  ori- 
pn  from  the  same  organ.  When  UuliHrael  found  in  the 
albiimuni  the  silver  wire  which  bo  thought  he  had  inserted 
b  the  liber,  it  was  bocauM)  lie  bad  jiaiwed  the  wire  through 
tbo  organic  layer  of  the  cambium. 

It  also  followi  from  this,  that  the  liber  increaae*  every 
year  in  tliicknow,  by  itii  inner  surface.  In  fact,  the  layer 
of  cambium,  ivbicli  batlies  ita  inner  Burfaee,  becomea  orga- 
nizetl,  and  is  added  to  the  liber,  so  that  the  latter  gradually 
become*  tbirkcr.  It  h  on  this  account  that  the  liber  ia 
found  to  be  formed  of  several  lamloie  or  fulia,  which  are 
eoitnected  tvitU  oa«h  other  by  an  excessively  thin  layer  of 
oelluhir  tixitnc. 

In  this  manner,  tWn,  a  new  woody  layer  is  formed  eafih 
year  in  the  trunk  of  dicotyledonous  trees.  This  now  layer 
is  produced  by  a  jmrt  of  the  cambium,  whieli  is  organized 
ftiid  )>ccomoii  solid.  The  albumiim  formed  the  preceding 
year  acquires  more  density,  and  changes  iuto  wood.  But 
liic  liber  undergoes  no  transformation ;  only  it  is  renewed 
mnd  increased  at  its  inner  surface  by  means  of  a  part  of  tlie 
cambium,  ivhich  successively  forms  new  laminir.  It  in  by 
this  mechanism,  in  our  opinion,  that  the  growth  iu  thick- 
aesB  of  the  stems  of  dicotyledonous  trees  in  affected.  We 
tdtall  now  uxpbiin  their  development  in  height. 

B.  Growth  in  kdt/ht. 

At  the  period  of  germination,  the  radicle  sinks  into  the 
ground,  while  the  ascending  caudex  shoots  upwards.     The 


88 


OHGANS  OF  VEGETATION. 


first  layer  of  cambium  bccomce  organizetl,  and  obeys  tliie 
impulse.  Towards  autumn,  when  it  is  organised  into  al- 
burnum and  liber,  its  growth  stopo.  When,  at  the  return 
of  spring,  vegetation  recomroencee,  the  vegetable  tissue  is 
gorged  with  nutritious  fluids,  which  vivify  the  buds.  From 
the  upper  part  of  the  stem  proceeds  a  new  centre  of  vegeta- 
tion, from  wJiich  rises  a  new  shoot,  which  in  ita  develop- 
ment exhibits  the  same  phenomena  as  the  first.  To  this 
second  shoot  succeeds  a  third,  which  the  following  year  is 
surmounted  by  a  fourth,  and  so  on. 

The  trunk  is  therefore  found  to  be  formed  by  a  series  of 
very  elongated  cones,  euperimpoRed  ujwn  each  other,  and 
having  their  apex  directed  upwards.  But  the  apex  of  the 
innermost  cone  stoats  at  the  base  of  t)ie  second  shoot,  that 
of  the  next  cone  at  the  base  of  the  third  shoot,  and  so  on 
Ruccessively,  it  being  only  at  the  base  of  the  trunk  that  the 
number  of  woody  layers  corresponds  to  tlie  number  of  years 
of  the  plant.  Thus,  for  example,  a  stem  of  ten  years  has 
ten  woody  layers  at  its  base,  but  presents  only  nine  at  the 
height  of  the  second  shoot,  eight  at  the  third,  and  finally 
only  one  at  the  top.  It  is  for  tliis  reason  that  the  trunk  of 
dicotyledonous  trees  is  more  or  less  conical,  the  number  of 
Its  woody  layers  becoming  gradually  less,  as  tbey  ascend 
from  the  base  to  the  summit. 

There  are  trees  in  which  tliis  growth  in  height  is  very 
manifest ;  in  Pines  and  Fire,  for  example.  At  the  end  of  die 
first  year,  there  is  seen  at  the  top  of  the  stem  a  conical  bud, 
from  which  proceeds  a  whorl  of  young  branches,  at  the 
centre  of  which  is  one  that  rises  vertically.  It  is  this 
branch  which  is  destined  to  continue  the  stem.  At  the  end 
of  the  second  year,  there  proceeds  from  its  summit  a  similar 
bud,  which,  in  its  development,  presents  the  same  pheno- 
mena. Thus  the  age  of  these  trees  may  be  kno\vn  by  the 
number  of  ^vhorls  of  branches  which  they  have  on  their 
stem. 
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z.  onowrn  of  the  stem  of  noNocoTYLSDoyovs  tr£s& 

Ip  we  examine  tlie  growth  of  tlie  etipe  of  a  Palm,  we 
find  that  it  takes  place  in  the  following  miuiner : — After 
germination,  the  leaves,  which  are  generally  folded  upon 
them^lvcii,  become  expanded,  and  form  a  circular  bundle, 
vhich  arises  from  the  neck  of  the  root.  From  the  centre 
'.  of  this  bundle  there  issnes,  the  second  year,  another  tuft  of 
leaves,  which  push  outwards  those  previously  existing. 
Then  the  oldest  fade,  dry,  and  fall  off;  but  their  bases,  be* 
ing  intintately  adherent  to  the  summit  of  the  root,  remain 
without  withering ;  and,  by  uniting,  form  a  solid  ring  which 
becomes  the  base  of  the  stipe.  A  new  ceutml  bud  being 
developed  everj-  year,  ihe  outermo^it  leaves  of  that  which 
prece<]ed  it,  fall  of,  and  llioir  persistent  base  forms  a  new 
ring,  which  is  added  above  those  that  already  existed. 

Such  is  the  development  of  the  stem  of  monocotyledonoua 
plants.  Their  stipe,  in  place  of  being  formed  of  concentric 
layers,  like  the  trunk  of  the  dicotyledonee,  is  composed  of 
rings  placed  one  above  another.  From  this  it  will  be  seen, 
that  the  trunk  of  the  monocotyledonea  can  grow  but  very 
little  in  thickness.  In  fact,  its  lateral  development  can 
take  place  only  inasmuch  as  the  persistent  base  of  the 
leaves  is  not  yet  sufficiently  solidified  and  hardened  to  resist 
the  excentric  pressure  which  the  bud  lends  to  exernse  upon 
it.  Accordingly,  we  see  that  the  Palms,  which  sometimes 
shoot  up  to  a  height  of  120  or  liO  feet,  have  a  stem  which 
is  often  scarcely  a  foot  in  diameter. 

In  dicotyledonous  trees,  the  cambium  it  the  essential 
agent  by  which  the  enlargement  of  the  stem  is  effected,  as 
it  every  year  becomes  organized,  and  forms  a  new  woody 
layer.  Here,  on  the  contrary,  it  is  the  terminal  bud  which 
crowns  the  stipe  that  performs  this  office ;  and,  were  this 
centre  of  vegetation  removed,  the  tree  would  inevitably 
perish. 
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If  we  compare,  in  a  general  way,  tlic  growUi  in  di&metei* 
of  the  stem  of  dicotyledoaous  trees  and  that  of  the  monocc^ 
tyledoneB,  we  shall  ficd  that  it  differe  not  lesa  tban  tliejr 
anatomical  structurG.  In  fact,  in  tbe  dicotyleduues  there 
are  two  distinct  tiyatems,  tlie  central  apstein,  formed  of  the 
medullary  tube  and  the  woody  layers,  and  the  cortical  ggt- 
tetn,  which  is  composed  of  the  bark.  These  two  ayatenu 
eiilai^e  separately,  so  that  there  are  two  surfaces  of  growth 
in  this  class  of  vegetables.  The  central  eystem  iaor«MW 
by  the  new  layers  which  are  added  to  its  outer  earfac«»  and 
the  cortical  system  increases  by  its  inner  surface. 

In  monocotyledonous  vegetables,  on  the  contrary,  there 
is  but  a  single  surface  of  growth,  and  consequently  but  a 
single  system.  M.  Them.  I^estiboudoig,  a  professor  of  Lill«v 
remarking,  and  justly,  that,  in  this  single  system,  which 
forms  the  stem  of  the  uionocotyJedones,  the  growth  takes 
place  by  the  inner  surface,  draws  from  this  circumstance  the 
inference  that  the  system  which  exists  in  these  plants,  is  the 
cortical,  and  tliat  the  central  system  is  wanting :  whence  it 
follows  that  the  stipe  of  the  Palms  is  organized  Uk«  tke 
bark  of  the  dJcotyledunes. 

From  these  different  considerations,  it  may  be  seeo,  that 
the  stipe  of  Palms,  and  other  woody  monoeotyledonous  T^ 
getables,  differs  essentially,  Ixith  in  its  organizatiua  and  a 
its  mode  of  development,  from  the  trunk  of  dicotyledovrau 
vegetables.  If  we  extend  this  observation  farther,  it  will 
he  seen  that  the  stipe  differs  so  much  from  the  truuk*  in  ill 
origin  and  mode  of  development,  that  it  is  not  surprising 
that  its  iutcrual  organization,  which  is  merely  the  reault  of 
tluH  mode  of  development,  shoidd  differ  so  much  frotu  tJiat 
of  the  woody  stem  of  dicotyledonous  plants.  For,  let  it  be 
recollected,  how  the  stem  oi  an  Oak,  or  any  other  dicotyle- 
donous vegetable  is  formed  and  grows: — the  seed  germi- 
nates ;  lUc  radicle  descends  into  the  ground ;  the  little  stem, 
or  the  organ  which  represents  it,  in  other  words,  wliieh 
serves  as  a  support  to  the  gemmule,  and  raises  it  above  the 
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base  of  th«  riulicle,  aaceude.  In  short,  nt  this  early  period 
of  ihfl  life  of  the  pluut,  the  organ  which  in  to  constitute  the 
stem  already  cxintE  under  the  form  of  s  more  or  less  doo- 
gBted  cylinder,  composed  internally  of  a  cellular  tissue, 
which  represents  the  medulla,  and  externally  of  tubes  or 
£bre«,  which  constitute  the  first  rudiments  of  tlie  wood, 
the  bark,  and  in  general  all  the  filamentous  parts  of  the 
stem.  Let  iw  now  examine  a  Palm-seed  at  the  period  of 
germination.  Its  radicular  extremity  elongates  more  or 
less,  bursts  at  its  summit,  to  permit  the  escape  of  the  radi- 
cle, which  was  previously  imprisoned  in  a  kind  of  closed 
bog,  named  the  cvicorhiza,  which  it  tears  in  order  to  pene- 
trate into  the  ground,  and  become  the  root.  The  opposite 
extremity  to  the  radicle,  in  other  words,  the  cotyledon,  as- 
■umes  a  slight  development,  but  is  presently  seen  to  split 
on  one  of  its  sides,  beneath  its  summit;  and  through  this 
■lit  or  rupture,  issues  a  variable  number  of  leaves,  at  first 
embracing  each  other.  But  in  this  embryo  of  the  Palm,  we 
•ee  no  rudiment  of  the  stem,  as  in  the  embryo  of  the  Oak, 
Lime,  Pine,  and  other  dicoty  led  ones.  The  organ  to  which 
that  name  is  ultimately  gtreu,  has  to  be  gradually  formed 
Bt  the  expense  of  another  organ.  In  fact,  as  we  have  al- 
teady  explained,  the  bases  of  the  leaves  which  are  succob- 
lively  develojied,  becoming  closer  to  each  other,  in  conse- 
quence of  the  preMure  exerted  upon  the  outermoet,  in  pro- 
purtion  as  new  ones  are  developed  within,  adhere  together, 
Riid  ultimately  form  a  kind  of  fleshy  platform,  composed  of 
cellular  tissue,  and  tmvcr>ted  by  scattered  fibres.  Wliat  ii 
called  the  stjpe  or  trniik  in  the  Palm,  is  therefore  an  oi^au 
cotnpoeed  of  a  great  nnml)€r  of  ftcales,  which  arc  only  tbfl 
baxes  of  leaves  more  or  less  united  l«^ether,  and  presenting 
Bt  their  interior  a  central  and  terminal  bud,  which  is  its 
CRsentiully  vegetating  organ.  Thus,  then,  the  sttpe  of  a 
IVlm  is  not  reHlly  a  f<t«m,  whether  we  consider  it  as  to  its 
origin  and  development,  or  its  organtzaUon.  Let  lis  see 
whether  somethiug  nf  the  wime  nature  may  not  orcnr  tb 
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t)ic  series  of  otiier  vegetables.  And,  in  tlie  first  place,  wbxt 
is  the  alleged  sufat«rrftnean  stem,  commonly  named  the 
root  in  most  of  tlie  species  of  the  genus  Iris?  It  is  a  Beehf 
body,  having  some  longitudinal  fibres  in  its  interior,  and 
presenting,  at  its  outer  surface,  the  cicatrices  of  the  lacalee 
which  compose  it.  Now,  if  we  follow  its  development,  we 
find  that  it  owes  its  formation  to  the  bases  of  tlie  leaves, 
wliich  having  remained  unwithercd,  while  their  iip|>er  part 
has  been  destroyed,  liave  united  together  and  formed  the 
fleshy  body,  which,  in  the  genus  Iris,  is  commonly  desig- 
nated by  the  iiitmes  of  Root,  Rhizoma,  Stock-root,  or  Sub- 
terranean stem.  Consequently,  this  organ,  like  tlie  stipe 
of  the  Palms,  is  in  reality  neither  a  root  nor  a  stem,  bat  a 
collection  of  bases  of  leaves  all  united  into  a  single  mass. 
A  species  of  Garlic,  Allium  senescens,  presents  aii  organ 
precisely  similar,  in  other  words,  a  more  or  less  fleshy  and 
branched  stock.  Now,  from  this  stock  of  Atiittm  senaicau 
and  tlie  genus  Iris,  there  appears  to  me  to  be  a  gradual 
transition  to  the  solid  or  scaly  bulbs  of  the  LUiac&e.  A 
bulb,  in  fact,  is  merely  an  organ  composed  of  scales,  vary- 
ing in  their  form  and  disposition,  but  always  seated  on  a 
fleshy  platform,  and  covering  a  central  and  terminal  bud ; 
while  the  scales  themselves  are  nothing  but  leaves,  whose 
base  alone  is  developed,  or  whose  base  alone  has  remwoed 
unwithercd,  while  the  upper  part  has  been  destroyed.  If, 
aa  we  think  wo  have  proved  to  be  tlio  case,  the  subterraaean 
stock  of  the  Irides  has  the  same  origin,  the  same  mode  of 
development,  and  tlie  same  organization  as  the  8ti|)e  of  the 
Palms;  and  if,  on  the  other  hand,  we  have  demonstratod 
that,  in  these  respects,  there  is  no  perceptible  difFereDce 
between  the  alleged  stock  of  the  Irides  and  the  bulb  of  most 
of  the  Liliacete,  it  appears  to  us  impossible  not  to  draw  the 
conclusion,  that  the  stipe  of  the  Palms,  in  place  of  being  a 
stem,  is  in  fact  merely  a  bulb.  This  opinion  might  seem 
paradoxical  Uj  a  person  who  sliould  not  overlook  Ihe  general 
form,  the  size  and  duration  of  the  stipe  of  the  Palms, 
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pared  witli  the  bulb  of  other  monocotyledonous  plants. 
But  ir  we  reflect  atteiitivelj'  that  these  different  properties 
are  not  eseentUl  to  the  nature  of  that  organ;  that  they  are 
often  wanting  in  a  great  number  of  species;  that  thua  in 
some  the  stipe,  in  place  of  being  long  and  cylindrical,  is 
short,  scarcely  perceptible,  and  sometiinee  consists  merely 
of  a  kind  of  bulbiform  eolargement ;  that,  in  other  species, 
this  stipe,  so  fur  from  being  hard  and  woody,  ia  soft  and 
fleshy,  and  is  easily  penetrated  by  cutting  instruments, 
these  differences,  which  at  first  seem  so  striking,  instantly 
dittappcar.  If,  on  the  other  hand,  we  examine  the  origin, 
the  mode  of  formation,  and  the  manner  of  growth  of  tha 
stipe  compared  with  those  of  the  bulb,  we  must  conclude 
that  the  two  oi^ans  are  essentially  the  same. 

In  this  manner  of  viewing  the  stipe,  wo  can  easily  ac- 
count for  the  circumstance  of  its  being  so  rarely  branched. 
In  fact,  it  is  well  known  that  a  branch  is  never  any  thing 
else  than  the  result  of  the  elongation  of  a  bud,  generally 
placed  in  the  axilla  of  a  leaf.  Now,  in  the  monocotyle- 
dones,  these  axillar  buds  are  almost  always  abortive,  or  re- 
main in  the  rudimentary  state,  as  in  most  of  the  Graminese 
for  example.  This  is  also  the  case  in  the  Palms :  their  ax- 
Ular  buds  generally  remain  in  tlie  rudimentary  state,  and 
then  the  stipe  is  perfectly  simple ;  but,  in  certain  circum- 
stances, some  of  these  buds  receiinng  more  nourishment 
than  the  rest,  are  developed,  in  other  words,  the  leaves 
which,  being  united  together  at  their  base,  compose  theui, 
ultimately  form  a  new  stipe  proceeding  from  the  first. 
This  is  what  takes  place,  for  example,  in  certain  species  of 
Yiuxa,  in  the  Doom  Palm  of  Upper  Egypt,  &c. 

To  conclude  here  what  relates  to  the  growth  of  the  stem 
in  vegetables,  there  remains  for  us  to  make  known  the  result 
of  the  observations  recently  published  by  M.  Du  Trochet, 
in  the  Memotres  du  Museum,  vols.  \'ii.  and  viii.  Hitherto 
the  growth  in  diameter  was  generally  admitted  as  the  ex- 
cluuve  result  of  the  new  layers  which  are  added  every  year 
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between  the  nlburnum  and  bark.  M.  Du  Trocbet  has  proved 
that  vegetable*  increase  in  dinmcter  in  two  directions ;  Ijf, 
In  Ihichiras,  by  the  formaUtm  nf  new  layers  between  tbe 
bark  and  alburnum ;  ^iy.  In  breadth,  by  the  laterHl  d»- 
velopment  of  the  new  layer  and  the  t'ormatioo  of  tjcw  buu- 
dlcH  of  fibre*.  Thia  growth,  in  the  direction  of  tlie  tltiok- 
nesR  and  breadth,  takes  place  eqnally  in  the  rootii  and  stems. 
But  we  must  remark,  that  Professor  Link  was  the  firat 
who,  in  his  Anatomy  of  Planls,  and  Bubscijueatlj  in  }us 
PhUosophia  Bvianica,  e^taliliHhed  the  fact  that  the  stem 
grows  not  only  in  the  direction  of  ita  centre  and  circma- 
fercnce,  bnt  also  laterally  by  the  multi|ilicatioa  of  tbe  w- 
etilar  fftscieuli.  (See  Link's  Gnmdl.  d.  AnaL  /.  d,  Pfi. 
p.  146.  f.  58-ei>). 

It  was  on  the  stem  of  Ciematis  Vitaiba  that  M.  Do  IVo- 
chel  made  his  first  obeertaiionti.  When  the  extremity  of  a 
yonng  branch  of  that  plant  is  cut  across,  it  is  found  to  be 
composed  of  six  fasciculi  of  longitudinal  fihrea,  aeparated 
from  each  other  by  medullary  rays  or  xpaecs  of  coiiaider- 
able  breadth.  By  degrees,  and  in  tbe  progress  of  vegeta- 
tion, there  formx  at  the  centre  of  each  medoUnry  apitoe  a 
Dew  fiucienhts  of  longitudinal  tibres,  which  prcsentiv  ac- 
quires the  same  size  as  the  six  original  Itisciculi,  so  that,  by 
the  end  of  tlie  first  year,  tbe  stem  is  foimd  to  be  compoMd 
of  twelve  fasciculi  of  fibres,  separaled  by  tax  e<|ual  nnmbeF 
of  medullary  rays. 

In  the  crtiree  of  tlie  second  3rear,  each  of  the  sbt  original 
bnodW  m  divided  into  three  by  the  median  production  of 
a  new  fascietdus  of  longitudinal  fibres,  separated  from  tbe 
other  two,  between  which  it  has  been  developed,  by  two  im- 
perfect medullary  rays,  which  do  not  reach  the  central  me- 
dulla. On  the  other  hand,  the  six  other  secondary  lascieuli 
of  the  first  year  divide  each  into  two,  by  the  formatiou  in 
their  middle  of  a  new  imperfect  medullary  ray.  From  tins 
there  resnlt«,  that,  at  the  end  of  the  scennd  year,  there  ue 
thirty  fascienli  of  fibres,  separated  from  eaeli  utber  1^  an 
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eqiuil  nnmbOT  of  medullary  ntya  or  spacee,  of  which  tweivs 
oolvf  via.  those  which  existed  at  the  end  of  the  firet  year, 
aro  complete,  and  etttablitih  a  direct  communicatioD  betweoa 
tlie  extornnl  and  tlio  internal  medulla. 

If  we  attend  to  the  manner  in  which  the  fasciculi  of  lon- 
gitudinal fibres  have  been  multiplied,  we  shall  see  that  the 
growth  has  taken  place  tn  a  lateral  direction.  In  fact,  the 
median  production  of  new  fasciculi  of  fibres  at  the  centre 
of  (he  medullary  rays,  or  that  of  new  medullary  rayn  at  the 
oentre  of  the  fasciculi  of  fibres,  wonld  necessarily  produce 
a  lateral  dilatation,  and  consequently  inerease  tlie  width  of 
the  circular  layer  in  which  this  development  had  been  ef- 
fected!. This  lateral  dilatation  was  fir&t  perceived  by  the  able 
experimenler,  whoso  obfien-ations  we  hero  relate. 

The  growth  in  breadth  stops  in  the  parts  the  moment 
they  become  solid.  Thus  it  no  lon^r  takes  place  in  the 
woody  layers ;  but  it  continues  in  the  bark,  and  it  is  thus 
that  it  allowH  the  woody  layers  to  increase  in  thickness. 

Tlic  growth  in  breadth  tabes  place  in  the  roots  also,  as 
we  have  already  said;  but,  in  Ihat  organ,  it  always  com- 
mcncefl  hy  the  median  production  of  new  metlullary  rays  at 
the  centre  of  the  fasciculi  of  fibres.  Subsequently,  these 
new  medullary  spaces  themselves  give  rise  to  other  ^ne- 
gations of  fibres. 

From  what  has  been  said  above,  it  will  be  seen  that  tho 
orgimic  elemMits  of  vegoiahl^s  have  a  natural  tendency  to 
the  aif^tait  prodMction.  Thus  tlie  fasciculi  of  fibres  lend  to 
produce  new  medullary  rays  in  their  middle  part,  and,  on 
the  other  hand,  the  medullary  rays  tend  to  produce  Dew 
fiuicioali  of  longitudinal  fibres. 

Having  thus  Rtated  M.  Du  Trochel's  opinion  re»iperting 
the  grmvth  in  breadth,  we  now  prticeed  to  give  an  account  of 
tiis  ideas  on  the  development  in  fAitkness.  The  wood}'  Ixj'crs 
of  now  formation  ^vhicli  arc  developtd  ottch  year,  arc  separa- 
ted front  the  old  layers  by  a  thin  layer  uf  central  medulla. 
TKm*  layers  of  medulla,  which  separate  the  woody  layers 
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from  each  other,  are  not  always  easily  perceived ;  but  they 
are,  very  distinct  in  some  trees,  for  example  in  Mkus  i^ 
phina^  where  their  darker  colour  distinguishes  them  at  first 
sight  from  the  layers  of  woodj  which  are  lighter.  lu  Bpring, 
the  growth  in  thickness  always  commences  by  the  Ibrmaf- 
tion  of  this  thin  layer  of  cellular  or  medullary  tissue. 
Soon  after,  in  consequence  of  the  faculty  which  it  possesses 
of  giving  rise  to  longitudinal  fibres,  this  layer  of  pith  pro- 
duces vessels  which  surround  it,  and  thus  forms  a  kind  6i 
medullary  canal,  which  is  destined  at  a  later  period  to  be- 
come the  new  woody  layer. 

In  this  theory  we  see  the  important  function  which  the  au- 
thor attributes  to  the  pith.  It,  in  fact,  becomes  the  essential 
agent  of  the  growth  in  diameter,  as  it  g^ves  rise  to  the  ves- 
sels which  are  subsequently  to  form  the  new  layer  of  wood. 

The  same  phenomena  take  place  in  the  liber.  £ach  6i 
its  laminae  is  separated  by  a  thin  layer  of  cellular  tissue, 
which  belongs  to  the  cortical  medulla,  and  by  means  of 
which  its  annual  growth  is  effected. 

Theory  of  certain  processes  employed  for  the  Artificial  MuUi' 
plication  of  Vegetables^  explained  by  the  laws  qf  Vegeiabk 
Physiology. 

The  most  natural  and  most  easy  means  of  multiplication 
in  vegetables  is  undoubtedly  by  seeds,  and  it  is  that  by 
which  the  vegetables  dispersed  over  the  surface  of  the  globe 
are  naturally  renewed ;  but  there  are  others  which  art  fre- 
quently employs  to  perpetuate  and  multiply  certain  races  or 
varieties  of  trees  which  cannot  be  propagated  by  seed.  The 
processes  here  alluded  to,  are  the  propagation  by  layers,  by 
slips,  and  by  grafts.  We  shall  now  state  the  theory  of  these 
three  operations,  considered  in  a  general  manner,  and  with 
reference  to  vegetable  physics. 

\st^  Propagating  by  layers  is  an  operation  by  which  the 
base  of  a  young  branch  is  surrounded  with  earth,  and  made 
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to  shoot  forth  roots,  before  it  is  separated  from  the  parent 
etocli.  Sometimes  this  operation  is  performed  upon  the 
lower  hranches  of  a  yonng  Khruh,  whicli  are  bent  down- 
wards and  covered  with  earth ;  and  sometimes  it  is  made 
upon  the  upper  branches,  which  are  made  to  pass  through 
a  vessel  filled  with  peat-eartli.  To  facilitate  this  process, 
an  iiicisiou  is  generally  made  at  the  base  of  the  youug 
branch,  or  a  tight  ligature  is  applied  to  it,  in  order  to  far- 
vour  the  formation  of  roots.  Tlicse  roots  are  buds  which, 
on  being  immersed  in  earth,  become  elongated  into  slender 
radicular  fibres;  whereas,  if  left  in  the  air,  they  would  be 
developed  into  young  scions.  This  mode  of  propagation 
is  employed  for  many  plants,  such  as  PinVs,  Ilortcnsii^ 
Heaths,  Gooseberries,  &c. 

2(//y,  Propagating  by  slips  differs  from  the  preceding 
method  iu  tliis  respect,  that  the  young  branch  is  separated 
from  the  stock  previously  to  its  being  iixed  iu  the  ground. 
There  are  trees  of  which  slips  take  root  very  readily.  In 
general,  those  of  which  the  wood  is  white  and  light  succeed 
best.  Thus  a  slip  of  Willow,  Poplar,  or  Lime,  on  being 
stuck  in  the  ground,  takes  root  there  in  a  tthort  time,  and 
soon  shoots  up  vigorously.  A  slip  succeeds  with  more  cer- 
tainty when  two  or  three  young  buds  are  left  under  ground ; 
that  is,  upon  the  lower  {>art  of  il.  These  budti  become 
elongated  into  roots,  which  siugularly  aid  the  HUction  by 
which  the  development  of  the  young  scions  is  to  be  eflfected. 
Hot  iinfre()uently  incisions  are  made  at  the  base  of  the  slips, 
or  ligatures  applied,  to  facilitate  the  growth  of  the  roots. 
Sometimes  they  are  even  split  longitudinally  at  their  base, 
and  n  piece  of  s|K>nge,  soaked  in  water,  iit  inserted.  Some 
woody  spciries  are  very  difhcult  to  I>e  propagated  by  slips, 
such  as  the  genera  Piiiug,  Qtiercus,  and  Erica,  and  in  gene- 
ral trees  with  very  dense  or  resinous  wood. 

3(%,  Grafting  is  an  oj>eration  by  which  a  bud  or  yomig 
scion  is  inserted  upon  au  individual,  and  is  there  developed 
80  as  to  become  identified  with  the  stock  on  which  it  has 
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been  placed.  GniftiDg  can  only  succeed  when  it  is  per- 
formed between  vegetating  parts.  Thus,  wood  cannot  be 
grafted,  nor  even  alburnum.  In  the  operation  and  phe- 
nomena of  grafting,  the  great  similarity  which  exists  be- 
tween buds  and  seeds,  especially  with  respect  to  their  de- 
velopment, may  be  remarked.  These  two  organs,  in  ikcty 
are  destined  to  give  rise  to  new  individuals,  some  of  ^^hich 
live  at  the  expense  of  the  stock  on  which  they  are  de- 
veloped ;  while  the  rest  subsist  by  themselves,  and  ^thout 
requiring  foreign  assistance. 

It  is  to  be  remarked,  that  grafting  or  union  of  parts  can 
take  place  only  between  vegetables  of  the  same  species, 
species  of  the  same  genera,  or,  lastly,  genera  of  the  same 
family ;  but  never  between  individuals  belonging  to  diff^ 
rent  natural  orders.  For  example,  the  Peach  may  be  gprafled 
upon  the  Almond,  the  Apricot  on  the  Plum,  tho  Pavia  on 
the  Horse-chestnut ;  but  the  operation  would  not  succeed 
between  the  latter  tree,  for  example,  and  the  Almond,  it  be- 
ing necessary  that  there  should  be  a  kind  of  agreement  or 
similarity  between  the  sap  of  tho  two  individuals  before  the 
union  of  a  graft  can  be  effected. 

It  is  the  cambium  or  proper  juice  of  vegetables  that 
serves  as  a  means  of  union  between  the  individual  and  the 
graft,  in  the  same  manner  that  in  animals  coagulable  lymph 
is  interposed  between  the  two  lips  of  a  recent  wound,  which 
it  brings  together  and  unites.  When  the  wound  of  a  graft 
is  examined  about  a  fortnight  after  the  operation,  a  thin 
layer  of  small  greenish  granulations  dispersed  in  a  viscid 
fluid  is  seen  between  the  two  parts  that  have  been  brought 
together.  These  granulations,  which  are  rudiments  of  ve- 
getable organization,  are  produced  by  the  cambium,  which 
becomes  solidified  and  organized;  and  this  phenomenon 
takes  place  wlicnever  a  superficial  wound  is  made  upon  a 
tree,  provided  tlie  contact  of  air  be  prevented. 

Several  advantages  are  derived  from  this  method  of  mul- 
tiplying vegetables.     Thus,  it  is  used  for  perpetuating 
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mnrkablc  varictios  or  luouelrusiticB,  whicli  could  not  be  ro- 
prodiiced  by  means  of  eeed;  for  procuring  quickly  mauy 
iritcreGttiig  treen,  wliicli  are  with  difficulty  multiplied  by 
any  otbrr  mDans  ;  for  basteuiug  tho  fructificalioii  of  certain 
vegetables  by  soveral  years ;  for  improving  and  propHgHtiiig 
tbe  varieties  of  fruit-trees,  &c, 

Tlie  late  ProfetiEor  Thouin  published  an  excellent  n 
graph  on  grafting,  in  which  he  refers  all  the  known  u 
thoda  U>  the  four  following  kinds :  i.  Grafting  by  approach  ; 
2.  Grafting  by  scionn :  3.  Orafting  by  buds ;  i-  Grafting  of 
herbaceous  vegetables.  These  different  kinds  of  grafting  wa 
shall  now  briefly  explain. 

1.  Orafliny  by  ajjproach.  This  process  is  performed  be- 
tween tn'o  plauls  growing  by  the  roots,  and  which  it  is  in- 
tended to  unite  by  one  or  more  points.  For  tliis  purpose, 
wounds  exactly  cor re<: ponding  to  each  other  are  made  upon 
the  parts  wbvch  are  to  he  grafted.  Plates  of  bark  of  equal 
size  are  removed,  and  the  wounds  thus  produced  are  kept 
together,  and  protected  from  the  contact  of  air,  when  union 
takes  place  between  them.  By  this  method,  stems,  branches, 
and  roots,  may  he  united,  and  fruits,  or  even  flowers,  may 
be  grafted  upon  leaves. 

2.  Grafting  by  scions.  Grafting  by  scions  is  performed 
with  young  twigs,  or  even  with  roots,  which  are  separated 
from  the  parent  plant  to  bo  placed  upon  another,  in  order 
to  live  upon  it  and  be  developed  at  its  expense.  The  twigs 
which  are  to  be  grafted  are  generally  separated  some  days, 
and  in  some  cases  even  several  luontlis,  before  the  opera- 
tion is  performed,  that  ihey  may  have  less  sap  than  tho 
stocks  un  which  ihey  arc  to  be  placed.  In  this  case,  they 
are  kept  alive  by  immersing  their  lower  extremity  in  water 
or  in  earth. 

Before  this  kind  of  grafting  is  performed,  the  head  of 
the  stock  on  which  it  is  to  be  practised  is  commonly  cut 
off.  Sometimes  tlio  stock  is  cut  close  to  the  ground,  espe- 
cially in  trees  in  which  the  graft  recjuires  to  be  placed  in 
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the  earth,  as  in  the  Vine,  &c.  Before  this  8peci(»  of  graft- 
ing can  succeed,  it  is  necessary  that  the  liber  of  the  graft 
should  correspond  in  the  greater  part  of  its  extent  with  that 
of  the  stock  on  which  it  is  inserted* 

Grafting  by  scions  is  managed  in  several  iirays.     Some- 
times the  head  of  the  stock  is  split  into  two,  and  the  twig 
to  bo  grafted  is  inserted  in  the  slit     This  kind  is  known 
by  the  name  of  cleft^grafting.   Sometimes  the  bark  is  sepa- 
rated from  the  subjacent  woody  layers,  and  there  are  inn- 
nuated  between  them  several  small  twigs,  which  are  diih 
posed  in  a  circular  manner.    This  method  is  named  crowm- 
grafting.    At  other  times  the  trunk  of  the  tree  is  perforated, 
and  there  is  fitted  to  it  a  young  branch,  which  is  kept  fixed 
to  it.   This  method,  which  is  now  little  employed,  bears  the 
name  of  wimble-crafting  or  peg-grafting.  Sometimes  grafting 
by  scions  is  practised  upon  young  twigs  covered  with  leavei^ 
flowers,  and  even  young  fruits.     In  this  case*  it  is  effected 
during  the  full  flow  of  the  first  sap.     By  this  process,  it  u 
not  uncommon,  M.  Thouin  says,  to  obtain  fruit  from  a  tree 
fifteen  or  twenty  years  sooner  than  it  would  otherwise  have 
produced  it.     It  h<is  even  happened,  that,  in  sowing  a  seed 
at  a  particular  period,  ripe  fruit  has  been  obtained  from  it 
before  the  end  of  the  year. 

Grafting  by  scions  is  also  practised  without  cutting  off 
the  head  of  the  stock,  a  notch  being  made  on  one  of  its  sides, 
to  which  the  graft  is  applied.  This  is  named  side  grttfHng^ 
and  is  principally  used  for  the  purpose  of  repairing  the  head 
of  a  tree  which  has  lost  some  of  its  branches. 

Lastly,  to  this  section  may  be  referred  the  grafting  which 
is  performed  with  a  scion  upon  a  root  left  in  its  place,  or 
with  a  root  upon  the  root  of  another  stock. 

3.  Grafting  by  buds,  Tliis  consists  in  transferring  to 
another  individual  a  plate  of  bark  to  which  one  or  more 
buds  adhere.  Of  this  kind  also  is  scutcheon-grafting,  flute- 
grafting,  and  other  varieties.  Bud-grafting  is  the  most 
generally  practised,  especially  for  multiplying  fruit-trees. 
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it  bviiig,  in  (ncly  more  easily  and  expeditiuusly  pcrFormed 
than  any  other  kind.  It  is  performed  in  spring,  at  tlie 
time  tvlion  the  sap  ascends,  or  in  August.  The  form  tu  be 
given  to  the  graft,  aud  that  of  the  incision,  vary  greatly 
according  to  the  peculiar  mode  employed. 

4.  Grafting  of  herbaceous  parts  qf  vegetables.  The  disco- 
very of  this  kind  of  grafting  dutee  from  a  recent  period, 
there  being  only  a  few  years  since  it  was  for  the  first  time, 
]>erfnrmed  by  Baron  de  Tschoudy,  after  whom  the  process  is 
commonly  named.  It  may  be  performed  with  the  young 
herbaceous  shoots  of  trees,  during  the  full  flow  of  the  sap,  or 
with  annual  plants.  In  order  that  this  graft  may  succeed, 
it  must  be  inserted  into  the  axilla,  or  into  the  vicinity  of 
a  living  leaf  of  the  stock.  This  leaf  serves  to  draw  the  sap 
iaio  the  graft,  and  to  facilitate  its  union  and  development. 
The  methods  employed  arc  much  the  same  as  for  the  other 
kinds  of  grafting. 

Such  arc  the  dilFcrcnt  kinds  of  grafting  employed  for  the 
multiplication  of  vegetables.  It  docs  not  properly  belong 
to  our  subject  to  describe  the  numerous  and  diversified  pro- 
cesses used  in  their  practiec;  and,  on  this  subject,  we 
refer  to  ihc  treatises  on  agriculture,  and  in  particular  to 
the  Monograph  published  in  1823  by  Professor  Thouln. 

Of  til,)  Height  of 'Frecg. 

Trees  are,  in  geueral,  larger  and  taller,  the  more  the  cli- 
mate  and  the  situation  in  which  tlicy  grow  are  adapted  to 
their  nature,  and  the  more  favourable  they  are  to  their  de- 
velopment. A  certain  degree  of  humidity,  joined  to  a 
pretty  high  temperature,  appears  to  be  the  circumstance 
must  favourable  to  the  growth  of  trees;  and  it  is  in  regions 
whicb  possess  tlie-ic  conditions  of  the  atmosphere  that  they 
attain  the  greatest  height.  The  forests  of  South  America 
are,  in  general,  compoHcd  of  trees  which  greatly  exceed 
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ours  in  their  port,  their  height,  and  the  beauty  of  their 
foliage  and  flowers. 

There  are  certain  trees  which  take  a  long  aeriea  of  yean 
in  acquiring  any  considerable  height  or  diameter  ;   as,  for 
example,  the  Oak,  the  Elm,  and  the  Cedar.     Others,  on 
the  contrar}",  grow  much  more  rapidly.     They  are  cliiefly 
trees  which  have  light  and  soft  wood,  as  Poplars,  Pines^ 
Acacias,  &c.     Lastly,  there  are  plants  which  grow  with 
such  rapidity,  that  the  eye  can,  in  a  manner,  follow  the 
progress  of  their  development.     Of  this  kind  is  the  Agoxt 
Americana.     This  plant,  which  I  have  seen  covering  tlie 
rocks  along  the  shores  of  the  Mediterranean,  in  the  Gulf  of 
Genoa,  when  it  flowers,  shoots  out  a  stalk  which  sometimes 
acquires  a  height  of  thirty  feet,  in  the  space  of  thirty  or 
forty  days,  or  even  less.     As  it  thus  grows  abont  a  foot  in 
the  day,  it  may  be  conceived  to  be  in  a  manner  possible 
that  its  successive  development  should  be  perceptiblo  to 
the  observer. 

In  general,  the  greatest  height  which  the  trees  of  our 
forests  attain,  is  from  120  to  130  feet.  In  America,  Palms 
and  many  other  trees  often  exceed  150  feet. 

Of  the  Thickness  of  Trees. 

Trees  var}'  as  to  their  diameter,  not  less  than  in  height 
Some  of  them  occasionally  acquire  monstrous  dimensions. 
Wo  shall  not  here  speak  of  the  celebrated  Chestnut-tree  of 
Mount  Etna,  which,  by  the  accounts  of  travellers,  was  160 
feet  in  circumference,  because  it  is  generally  considered  as 
having  been  composed  of  several  trunks  united  together ; 
but  we  may  adduce  as  well  authenticated  examples  of  enor- 
mous size,  the  Baobaos  observed  by  Adanson  in  the  Cape 
Verd  Islands,  and  of  which  some  were  90  feet  in  circumfer* 
ence.  In  our  own  climates,  Oaks,  Elms,  Limes,  Pear-trees 
and  Apple-trees,  are  seen  to  attain  a  girth  of  25  or  30  feet. 
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Oftlie  Duration  of  Trees. 

TreeR,  when  placed  in  suitable  soil,  and  in  i\  Eitiiation 
adiipled  to  tlieir  luture,  are  callable  of  living  for  ceutiirjew. 
TliiiH  tlie  Olive-tree  may  coiitiuue  fur  300  years,  and  the 
Oak  about  (iOO.  The  Cellars  of  Lebanon  eeeni  in  a  manner 
itif-apable  of  decay.  According  to  very  ingenious  calcula- 
liouB,  Adansoii  Huppoeed  that  tho  baobaoH  of  which  we 
made  mention  alwve  might  be  about  6000  years  old. 

In  dicotyledouoiiH  trees,  the  age  may  be  known  by  the 
number  of  woody  layers  which  a  tratisveree  section  of  the 
trunk  presents.  In  fact,  as  a  now  layer  of  wood  is  formed 
every  year,  it  will  easily  be  seen  that  a  tree  twenty  years 
old,  for  example,  must  present,  but  only  at  its  base,  twenty 
conoontric  rings  of  wood,  and  so  on  successively. 


V»ts  ofStans. 

Wood  is  applied  to  so  many  uses  iu  domestic  economy 
and  the  arts,  and  is  so  indiH[icnBahle  iu  tbe  construction  of 
ships  and  buildings  of  all  kinds,  as  well  as  for  machines 
and  instruments,  that  no  jtart  of  vcgotablea  can  dispute  the 
superiority  with  it  in  this  respect. 

Maiiy  herbaceous  stems  are  employed  as  food  for  man 
and  animals. 

The  stem  of  Saccharum  qfficinarum  supplies  must  of  the 
sugar  of  commerce. 

Many  woods  are  used  for  dyeing :  for  example.  Sandal- 
wood, Logwood,  Brazil-wood,  &c. 

Leather  is  tanned  with  Oak-bark,  and,  in  general,  n4th 
those  kinds  of  hark  which  contain  a  great  qiuuitity  of 
tannin. 

With  respect  to  medical  properties,  the  stems,  the  wood, 
and  the  bark,  occupy  one  of  the  highest  ranks  in  therapeu- 
tics.    Who,  in  fact,  is  ignorant  that  to  this  class  of  organs 
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belong  the  Cinchonas,  Cinnamon,  Winter's-bark,  Sassafras, 
Ouyacum,  and  so  many  other  medicines  which  possess  so 
well-merited  a  reputation.  According  to  their  most  re- 
markable chemical  properties,  the  principal  kinds  of  bark 
and  wood  may  be  arranged  as  follows : — 

1.  Bitter. 

Simarouba  (Simarauba  guyanansisj. 

Quassia  (Quassia  amara). 
8.  Bitter i  astringent  and  slightly  aromatic. 

Angustura  (CuspariafArifugaJ. 

Grey  Cinchona,  or  Peruvian-bark  (Cincluma  condami- 
nea.    Humb.  ot  Bonpl.) 

Red  Cinchona  (Cinchona  cblongifolia*    Mutis). 

Yellow  Cinchona  (Cinchona  cordifolia.     Mutis). 

Orange  Cinchona  (Cincluma  lancifolia.     Mutis). 

White  Cinchona  (Chincona  ovalifoUcu    Mutis). 

Cascarilla  (Crotan  CascariHa). 

3.  Astringent. 

Oak-bark  (Quercus  Robur). 

(Rhus  coriaria). 
Horse-chestnut  (.^cidus  Hippocastanum). 

4.  Aromatic. 

Cinnamon  (Laurus  Cinnamomum  and  L.  Cassia). 
Winter's-bark  (Drymis  Winteri). 
Canclla  (Canella  alba  J. 
Sassafras  (Laurus  Sassafras). 
6.  Acrid. 

Mezereon  (Daphne  Mezereum). 
Guyacum-wood  and  bark  (Guaiacum  officinale  J, 
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CHAPTER  III. 


01-"  BUDS. 


I 


Umdeh  tho  general  name  Buds  arc  comprelietided,  Is/, 
Buds  projierly  so  called  ;  Zdly,  The  'Furio ;  Sdl;/,  The 
Bulb  ;  44A/y,  The  Tiiberck ;  bthhj.  The  BiiBjils.  These  we 
■hall  ROW  describe. 

1 .  Of  Buds  properly  no  calUd. 

Buds  CgemmaJ  are  bodies  uF  varied  form,  nature  end 
aspect,  generally  formed  of  scales  closely  imbricated  upon 
each  other,  and  containing  iu  tlieir  interior  the  rudiments 
of  stems,  branches,  leaves,  and  organs  of  fructification. 
They  arc  always  developed  upon  the  branches,  in  the  axilla 
of  Uie  leaves,  or  at  tho  extremity  of  Uio  twigs.  They  are 
oval,  conical  or  rounded,  composed  of  scales  which  are 
superimposed  upon  each  other,  and  imbricated,  covered 
externally,  in  the  trees  of  our  climates,  with  a  viscous  and 
resinous  coating,  and  furnished  internally  with  a  downy 
tissue,  destined  to  defend  the  organs  wbioU  tliey  enclose 
from  tlie  rigours  of  winter.  Accordingly,  no  envelopes  of 
this  kind  are  observed  on  the  trees  of  the  torrid  zone,  nor 
upon  those  which  are  reared  in  the  shelter  of  our  bot-houses ; 
but  those  vegetables  which  are  destitute  of  tbeiu  are  unable 
to  resist  the  cold  of  our  winters,  aud  would  unavoidably 
perish  were  they  left  exposed  to  it. 

Buds  begin  to  appear  in  summer,  that  is,  nl  tlie  period 
when  vegetation  is  in  its  greatest  vigour  and  activity. 
They  are  then  called  eyes.    They  enlarge  u  little  in  autumn, 
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and  remain  stationary  during  winter :  but,  at  the  return  of 
spring,  they  follow  the  general  impulse  communicated  to 
the  other  parts  of  the  plant ;  they  dilate  and  swell,  their 
scales  separate  and  allow  the  organs  which  they  protected 
to  emerge.  It  is  then  only  that  they  are  properly  called 
buds. 

The  scales  which  constitute  the  outermost  part  of  the 
buds,  are  not  all  of  the  same  nature  or  origin.  The  only 
circumstance  in  which  they  all  agree,  is,  that  they  are 
always  abortive  and  imperfect  oi^gans.  Thur,  they  are 
sometimes  leaves,  petioles,  or  stipules,  which  have  not  ac- 
quired their  full  development,  and  which  yet,  in  certain 
circumstances,  grow,  are  unfolded,  and  thus  disclose  their 
true  nature. 

Buds  are  divided  into  naked  and  «cafy«  The  first  are 
those  which  have  no  scales  at  their  exterior,  and  of  which 
all  the  parts  shoot  out  and  become  developed.  Of  this  kind 
are  the  buds  of  most  herbaceous  plants.  Scaly  buds,  on 
the  other  hand,  are  those  whose  outer  part  is  formed  of 
more  or  less  numerous  scales,  as  may  be  observed  in  the 
trees  of  our  climates.  According  to  the  organs  of  which 
their  scales  are  formed,  the  scaly  buds  are  distinguished 
into — 

1.  Foliaceous  or  leafy  fGemmtBfoliaceas)^  those  whose 
scales  are  merely  abortive  leaves,  which  are  often  capable 
of  being  developed,  as  in  Mezcreon  (Daphne  MezereumJ, 

2.  Petiolar  (G.  petiolacece)^  when  their  scales  are  formed 
by  the  persistent  base  of  the  petioles ;  as  in  the  Walnut 
(Juglans  regia). 

3.  Stipular  (G,  sHptdacetgJy  when  the  stipules  csome  to- 
gether  and  envelope  the  young  shoot ;  as  is  observed  in  the 
Hornbeam  (Carpinus  nylvestrisj^  the  Tulip-tree  ( lArioda^ 
dron  tulipiferaj,  and  especially  in  certain  kinds  of  Fiff-tree, 
as  in  Ficus  elasHca. 

4.  Fukraceous  (G.fukraceceJ^  when  tliey  are  formed  by 
petioles  furnished  with  stipules ;  as  in  the  Plum-tree. 
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Bu<U  are,  in  general,  visible  oxt(<riiul)y  long  before  Uiey 
cxpund.     There  are  trees,  on  Uie  conlrary,  m  whicb  they  | 
arc,  as   it    were,    iniinereed   in  the  very  Biibetanee  of  the'l 
woDil,  and  only  make  their  appearuuee  jnst  when  they  a 
about  to  bo  developed ;  as  ia  the  Acaeias  flivfiiiiia  psead- 
acacia),  and  many  other  LegumiDOHte. 

Buda  may  be  simiUe,  that  is,  may  give  rige  to  a  single 
shoot  only ;  as  in  t)ie  Lilac  and  Oak :  or  compound,  tliat  if, 
eontaining  ecvcrai  Htems  or  twigs;  as  in  the  genut  Pinua. 

According  to  the  parts  which  they  contain,  buds  are  fun* 
ther  distinguished  into  flower-bud^,  Leaf-buds,  «n<I  JV/i.T0rf  1 
Buds. 

t.  The  Flmcer-bud OT  Fruit-bud  ( Gemiaajiorifem  sen  friic-  I 
tifera)  is  that  which  contains  one  or  more  (lowers  witlioiit 
loaves.     It  is  generally  pretty  large,  of  an  oval  or  rounded  | 
form  ;  as  in  Pear-trees  und  Apple-trcea. 

2.  The  I^,a/-bud  (G.Jblufera)  contains  only  leaves.  Of  I 
this  kind  is  the  bad  which  terminates  the  stem  of  DaphtU  S 
Mexereum. 

S.  Lastly,  the  Jfiri^i)w/|'(>./)A't-yfort^niV  is  that  wbicll 
contains  flowers  and  leaves  together ;  as  in  the  Lilac. 

Cultivators  are  never  mistaken  respecting  the  nature  of  J 
a  bud,  which  they  easily  distinguish  in  fruit-trets  by  its  ' 
form.     ThuH,  the  bud  witieh  bears  flowers  is  conical  and 
enlarged,  while  that  which  bears  leaves  only,  is  slender, 
elongated,  and  pointed. 


2.  Of  the  Turh. 

The  name  of  Turio  is  given  to  the  subterranean  bud  of  4 
perennial  herltaceous  plants,  which,  on  being  developed  J 
annually,  produces  the  new  btem.  Thus,  the  part  of  the  j 
Asparagus  which  we  eat  is  the  turio  of  that  plant.  The  dif-  1 
feroncc  between  the  bud  properly  so  called  and  the  turio,  | 
in,  that  the  latter  ahviiys  arises  from  a  vivacious  root,  or  a 
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rhizoma;  in  olber  words,  is  of  Bubterraiiean  origin,  while 
the  bud  always  arises  upon  a  part  exposed  tu  air  aud  light. 

i.  Of  the  Bulb. 

The  Bulb  (BulbuxJ  \b  a  kind  of  bud  belonging  to  certain 
perennial  herbaceous  plantm,  and  particularly  to  the  Mono- 
cotyledonea.  We  have  already  seen,  when  speaking  of  ibc 
bulbiferouB  roots,  that  it  ia  supported  by  a  kind  of  solid  and 
horizontal  plate,  which  lies  between  it  and  the  true  root. 
It  is  to  this  flattened  tubercle  that  the  desby  scales  of  which 
the  bulb  is  e.vternallv  formed  are  fixed  by  their  base.  The 
interior  cuntiiins  the  rudiments  of  the  flower-stalk  and 
leaves.  These  scales  become  thicker,  and  more  fleshy  and 
succulent,  the  more  internally  they  are  situated  iu  the  bulb. 
The  outermost,  on  the  contrary,  are  thin  and  dry  like  paper. 

Sometimes  these  scales  are  of  one  piece,  and  are  enclosed 
within  each  other;  in  other  words,  a  single  scale  cmhrares 
the  whole  circumference  of  the  bulb;  as  in  the  Common 
Onion  (ABiitm  Cepaj,  the  Hyacinth  (HyacinthvsorientalU). 
They  are  then  named  Cortttd  or  Tunicated  Bulbs  ( BttUti  tm- 
nicati).     Fig.  31.  represents  this  kind  of  bulb. 


tFig.  31.  Fig.  32.  Fig. 

At  other  times,  tiiese  scales  are  smaller,  free  at  their' 
jides,  and  cover  each  other  only  iu  the  manner  of  tiles  on 
m-oof;  as  in  the  White  Lily  (Lthum  caiidtdmo).  In  tbis 
ease,  they  are  called  Scali/  Bulbs  (B  squamoft.  imfiricatij. 
Fig.  32. 


» 


LnBtly,  the  coats  arc  sometimes  eo  cloec  as  t»  be  con- 
loimded  together,  when  the  bulb  seems  as  if  formed  of  a 
solid  and  IiomngeDeouit  substanee.  Bulbs  of  this  kind  are 
named  solid  (B.  solidi).  ExampleB  of  tbcm  are  seen  in 
the  Common  Saifron  (Crocus  sativfix),  in  ColcMctim  autitm- 
nale,  and  Gladiolus  communis.     Fig.  33. 

We  may  here  remark  tlie  gradual  transition  of  the  bulb 
properly  eo  called,  into  the  true  tubercle;  ivhile,  at  the 
same  time,  we  find  a  proof  and  eonlirmation  of  the  prin- 
ciple formerly  slated,  namely,  that  the  tubercles,  wliicli 
were  go  long  considered  as  roots,  are  nothing  but  true  buds. 
In  fact,  tio  one  denies  that  the  coated  and  scaly  bulbs,  and 
even  the  solid  bulbs  of  Colchicum,  Crocus,  &c.,  ought  to  be 
regarded  as  buds.  Now,  we  ask,  what  difference  is  there 
between  these  solid  buds  and  the  two  tubercles  of  the  Or- 
chideie,  or  those  of  the  Potato?  If,  in  the  one  case,  a  name 
has  been  applied  to  one  of  these  organs,  why  should  another 
name  be  given  to  a  part  precisely  similar  in  its  structure 
and  uses  ?  • 

Bulbs  are  generally  of  an  ovaJ  or  globular  form,  Some- 
timeti,  however,  tbey  are  more  or  less  elongated  and  even 
cylindrical ;  as  is  obser^'cd  in  some  species  of  Allium.  In 
the  Bananas  the  bulb  is  very  elongated,  cylindrical,  and 
stem-like.  We  have  already  proved  that  the  stipe  of  the 
Palms,  tirarteruB,  Yuccw,  &c.,  Ib  a  true  bulb. 

llie  bulb  is  sometiraea  sitnptc,  that  is,  formed  of  a  single 
body ;  as  in  the  Tulip  and  Squill : 

Or  it  is  multiple,  when  several  small  bulbe  are  found  col- 
lected under  the  same  envelope;  as  in  JUium  sativum. 

Bulbs,  being  the  buds  of  certain  perennial  herbaceous 
plants,  are  necessarily  reproduced  every  year.  But  their 
regeneration  does  not  take  place  in  the  same  manner  in  all 

*  In  the  solid  butbi,  the  platform  is  no  lonf^r  distinct.  Miglit  wc  not 
>aj,  in  tbli  cue,  that  il  ii  the  substance  of  tfae  pUtfonn  which  is  considered 
at  a  real  tubercle,  that  has  nsBumed  ui  estraordliuuT  developmeni,  and  hm 
i"overwl  the  whole  biirt  ? 
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tho  species.  Sometimes  the  new  bulbs  arise  in  the  very 
centre  of  the  old  ones,  as  in  tlie  Common  Onion  (AUum 
Cepa) ;  at  other  times,  from  the  lateral  part  of  their  sub- 
stance, as  in  Colchicum  autumnale^  OmitiiogcUum  luieum, 
&c. ;  or  the  new  bulbs  are  developed  by  the  side  of  the  old 
ones,  as  in  the  Tulip  and  Hyacinth ;  or  above  them,  as  in 
Gladiolus;  or  beneath  them,  as  in  many  species  of  Lcia. 
In  common  language,  the  young  bulbs  are  named  OffieU. 

In  proportion  as  a  bulb  shoots  up  the  stem  mrliich  it  con* 
tains,  the  outer  scales  diniinisli  in  thickness,  fade,  and  at 
length  become  perfectly  dry.  They  therefore  appear  to 
supply  the  young  stem  with  a  portion  of  the  materials  ne- 
cessary for  its  development 

4.  0/the  Tubercles. 

Tubercles  (TuberculaJ  are  true  subterranean  bolbe,  be- 
longing to  certain  perennial  plants.  We  shall  not  here  re- 
vert to  what  we  have  already  said  respecting  the  nature  of 
the  tubercles,  or  repeat  the  facts  and  reasons  \frhich  hare 
induced  us  to  consider  these  flesliy  excrescences  as  true 
buds. 

They  are  sometimes  simple^  and  develope  only  a  single 
stem ;  as  in  the  genus  Orchis  : 

Sometimes  multiple^  that  is,  several  together,  each  send- 
ing out  a  particular  stem ;  as  in  Saxifraga  granuiaia  : 

Sometimes  cotnpouiidj  which  is  tlie  case  when  several 
stems  issue  from  a  single  tubercle ;  as  in  the  Potato. 

5.  Of  the  Bulbils. 

Tlie  name  of  Bulbils  (Bulbilli)  is  applied  to  a  kind  of 
small  solid  or  scaly  buds,  growing  on  different  parts  of  a 
plant,  and  which  are  susceptible  of  vegetating  by  them^ 
selves;  in  other  words,  when  detached  from  the  parent 
plant,  they  become  developed  and  produce  a  vegetable  per- 
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ft>ctly  similar  to  tlint  from  wlut-Ii  tlicy  derived  their  origin. 
PliuitR  bearing  buds  of  this  kind  uro  nnmed  vii'iparoue 
{PlinUte  vinipanej. 

Tbey  may  occur  in  the  axilla  of  tlie  leaves,  as  iu  Lili- 
uin  bttlfiifrrruin;  in  wbJeh  case  they  arc  called  axillar. 

At  other  times  they  are  developed  iii  the  i>lace  of  tlic 
tluwers;  ks  in  Omithogalum  vtviparum,  Ailiuni  carinatum, 
&c. 

It  baa  also  been  said  tliat  tbe  bulbils  are  Homclimes  de- 
veloped ill  the  iuterior  of  the  pericarp,  aud  occupy  the 
place  of  the  Reeds.  But  wo  have  sbonu,  in  the  Annales  dea  . 
Sciences  SuiurelUn  for  1824^  that  tlieBO  alleged  bulbils  are 
nothiug  but  true  seeds,  which  have  acquired  aii  extraordi- 
uary  development,  ofteD  at  the  expense  of  the  pericarp  it- 
self. But  their  iutenial  organization  remains  absolutely 
the  same. 

The  nature  of  the  buihila  ia  similar  to  that  of  the  bulbs 
properly  so  culled.  Sometimes  they  are  scaJi/ ;  as  in  Liii- 
um  btiibij'emm,  sometimes  solid  and  com)>act. 

The  small  bodies  which  are  developed  in  different  ])arts  | 
of  ayamic  plants,  such  as  Ferns,  Lycopodiacese,  Mosses, 
Lichens,  K:c.,  aud  which  have  been  improperly  named  seeds, 
must  be  eonsidered  as  true  bulbils.  Although  those  bodies, 
to  which  we  give  the  uamc  of  s/xiruleg,  arc  capable  of  pro- 
ducing a  plant  similar  lo  that  from  which  they  are  detach- 
ed, they  caimot  be  ceufounded  with  true  seeds,  lu  fact, 
the  essential  character  of  the  seed  is  that  it  contains  an  em- 
bryo, that  is,  a  body  complex  iu  its  nature,  composed  of  a 
radicle  or  rudiment  of  a  root,  a  gemmulc  or  germ  of  the 
stem,  aud  a  colyhidonary  body.  By  the  act  of  germination, 
the  embryo  properly  so  called  merely  developes  the  parts 
which  already  existed  in  it  perfectly  formed.  Germination 
does  not  give  rise  to  them ;  it  merely  places  them  in  cir- 
cumstances favourable  to  their  growth.  In  the  bulbils,  on 
tlie  contrary,  and  especially  in  the  sporules  of  the  agamic 
plants,  there  is  no  embryo.     In  them  there  is  no  trace  of 
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radicle,  cotyledons  or  geramule.   Germination  creates  these 
parts  in  them.     They  are  not,  therefore,  true  seeds. 

Uses  o/Buds^  Bulbsy  ^c. 

Several  kinds  of  buds  are  employed  in  domestic  economy 
as  food ;  such,  for  example,  as  the  turios  of  Asparagus,  and 
of  several  otlior  plants  of  the  same  family.  Every  one 
knows  the  daily  use  that  is  made  of  different  species  of  the 
genus  AUium  ;  such  as  the  Common  Onion  (Allium  Cepa)^ 
the  Garlic  (Allium  sativum)^  the  Leek  ( Attitam  pmrvmh 
and  the  Shallot  (Allium  escalonicum). 

The  bulbs  or  buds  of  some  vegetables  are  also  used  in 
medicine.  Thus  it  is  of  the  buds  of  the  Pinua  picea  infused 
in  beer  that  spruce  beer  is  made.  The  scales  of  the  bulb  of 
the  Common  Squill  (Scilla  maritima)  furnish  a  powerful 
diuretic.  They  arc  also  employed  as  a  stimulant  to  tibe 
pulmonary  organs.  Garlic  is  well  known  to  be  an  excel- 
lent anthelmintic,  &c. 
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tiF  THE  I.EAVKS. 
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Previoiis  tu  dieir  entire  development,  the  Leavft  (Fo- 
tia)  arc  nlwaj'e  eacloaed  in  buds.  They  are  tLere  differently 
arranged  witli  rca|>e<.'t  to  each  other,  but  always  in  tlie  same 
maimer  in  oil  plants  of  tbe  same  epeciee,  often  in  those  of 
the  aame  genus,  and  sometimes  even  in  those  of  a  whole 
naturiil  fumily. 

This  disposition  of  the  leaves  in  the  bud  has  been  named 
prajbtiation  or  vernatiim.  Good  cliaracters  may  often  be  de- 
riv4Ml  from  it  for  the  arrangement  of  genera  into  natural 
families. 

The  principal  modificationB  which  the  leaves  present  in 
til  is  state  are  the  following. 

1.  They  may  hefoitktl  loffthwise,  the  one  half  being  ajH 
plied  against  the  other,  in  such  a  manner  that  their  margins 
perfectly  correspond  on  each  side ;  as  in  Philadelphita  cor»- 
nariim. 

2.  They  may  be  folded  from  above  dotonteartis,  several 
times  upon  themselves ;  as  in  Aconitmn  NapeUm. 

3.  They  may  be  plaited  in  the  longitudinal  direction,  so 
as  to  resemble  the  folds  of  a  fan ;  as  in  those  of  tbe  Vine, 
Currants,  &c. 

4.  Leaves  may  be  roiled  upon  themselves  in  a  spiral 
form ;  as  in  certain  Fig-trees,  the  Apricot,  &c. 

5.  Their  margins  may  be  rolled  miticards  or  dotrmvards; 
as  in  those  of  Rosemary. 

fi.  At  other  times  they  are  roUeil  imfards  or  upwards;  afl 
in  the  Poplar,  Pear-tree,  &c. 

7.  LriHtly,  They  may  he  rolled  like  a  crosier,  or  like  llie 
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volute  in  architecture ;  as  is  the  case,  For  examplt^  in  all  the 
plants  of  the  family  of  Ferns. 

I^et  us  DOW  examiue  the  leaves  after  they  have  been  de- 
veloped. 

Leaves  are  usually  membraiious,  flat,  greenuhj  and  hori- 
zontal organs,  arising  from  the  stem  and  branches  or  pro- 
ceeding  immediately  from  the  neck  of  the  root.  By  the 
numerous  pores  which  they  present  at  their  surface,  leaves 
serve  for  ahsorbing  the  gases  which  are  adapted  for  tba  nu- 
trition of  the  plant,  or  for  exhaling  those  wfaiob  have  b^ 
come  useless  for  that  purpose. 

The  leaves  seem  to  he  formed  by  the  expansion  of  a  bun^ 
die  of  fibres  proceeding  from  the  stem.  These  fibres,  vriiieb 
are  vessels,  ramify  in  various  directions,  and  thus  foxHi  a 
kind  of  network,  which  in  soroo  measure  represento  the 
skeleton  of  the  leaf,  and  of  which  the  meshes  are  filled  l^a 
cellular  tissue,  varying  in  quantity,  which  derivee  ita  origin 
from  the  berbaccoiis  envelope  of  the  stem. 

Wlieii  the  bundle  of  fibres  coming  from  the  stem,  wbioh, 
by  its  expansion,  is  to  constitute  tiie  leaf,  divides  and  remK 
fios  the  moment  it  loaves  the  stem,  the  leaf  is  then  attached 
to  it  tvitliout  the  aid  of  any  intervening  support,  and  ia  Mid 
to  ytesessiie  (Folium  sessile); 
as  in  the  Poppy,  and  Cou- 
vallaria  muilijlora.  Fig.  34. 

Wlien,  on  the  oontFary, 
the  bundle  of  fibres  is  pro-  ^ 
longed  before  it  spreads  out 
into  a  mcmhraiie,  it  then 
ftirms  a  kind  of  footstalk, 
to  which  the  name  of /xrfi'ofc  Fig.31.  Fig.31. 

CpeliolusJ  is  given.  In  this  case,  tlio  leaf  is  said  to  be  pe- 
tioiale  CF.  iHtiolatum)  ;  as  in  the  Lime,  tiio  Tulip-tree,  tho 
Horse-chostnut,  &c.     Fig.  36. 

This  Wing  the  most  general  arrangement,  the  loaf  may 
Ih)  considered  as  formed  uf  two  itarts,  tho  }»dioie,  and  the 
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tUsA  or  /iiHfi :  iho  Inltflr  bf iiig  the  fjOTierjilIy  Hitt  rihI  ^eeaisli 
part  wlik-h  coDBtitiites  tlip  leaf  properly  so  c&lled. 

As  the  petiole  18  wxnting  in  many  leaves,  so  alfio  iIm  | 
limb  itself  is  sometimes  aWiit,  through  abortion,  and  lb* 
leaif  then  connists  of  tlie  petiole  only,  which  frofjuently  A'u 
latos  Hilt)  assiimeR  the  form  an<l  cliaractere  of  a  sessile  leaf. 
Thiu  itt  the  ease,  for  example,  in  all  the  nraplo-leaved  Ach* 
cias  of  New  Holland.  It  is  even  probable  that,  in  tho  ge- 
niie  Btipteurum^  the  leaves  are  merely  petioles.  They  have 
received  the  name  of  Pkyliotlia, 

In  tho  leaf  there  are  distiiignisfacd  an  iipjter  surface,  which 
is  commonly  smoother,  more  gr*»n,  covered  with  a  more 
riosely  adhering  epidermis,  and  presenting  fewer  cortical 
pores;  and  a  lower  surfacf^  of  a  less  deep  colour,  often 
covered  vn^^i  hair  or  down,  with  an  epidermis  more  loosely 
nttaehed  to  the  herbaeeoiis  layer,  and  presenting  a  gr 
number  of  small  holes,  which  are  the  oritiecs  of  the  internal 
vofiselu  of  the  plant.  It  is  accordingly  by  their  lower  sur- 
face that  the  leaves  absorb  the  fluids  which  are  exlialed  by  ] 
the  earth,  or  which  are  diffused  and  mingled  in  tlie  atmc^ 
sphere. 

There  are  also  distinguished  in  the  leaf,  its  base,  or  the 
part  by  which  it  is  attached  to  tho  stem ;  its  tip  or  summit, 
tho  opposite  point  to  tlie  base  j  its  circwmjerettce,  or  the  line 
by  which  its  surface  is  llioited  externally. 

The  hu-er  surface  of  tlie  leaf  is  also  remarkable  fur  nu- 
merous projecting  prolongations  running  in  different  direc- 
tions, which  arc  merely  divisions  of  ihepetioie,  and  which 
are  named  nerrcji. 

One  of  these  nerves  is  nearly  constant  in  its  disposition. 
It  forms  the  continuation  of  the  petiole,  has  generally  a 
longitudinal  direction,  and  divides  the  leaf  into  two  lateral 
parts  which  are  pretty  frc(]uently  equal.  It  is  named  the 
mill-rib  or  miiMle  nerve.  From  its  base  and  sides  the  other 
nerves  proceed,  running  in  different  directions,  and  anasto- 
mosing frefjuentlv  with  each  other. 
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According  to  their  thickness,  and  the  degree  in  which 
they  project  at  the  lower  surface  of  the  leaf,  the  nerves  as- 
sume different  names.  They  retain  that  of  nerves  properly 
so  called,  when  they  are  prominent  and  very  distinct ;  when 
they  are  less  so,  they  are  named  veins  (vena J  ;  and  the  last 
ramificationB  of  the  veins,  which  anastomose  frequently, 
and,  pro])erly  speaking,  form  the  skeleton  of  the  leaf,  are 
called  venules  {venuhe). 

The  nerves  of  plants,  although  they  bear  the  same  nam^ 
have  no  resemblance  in  structure  or  functions  to  the  nerves 
of  animals.  Tliey  are  bundles  of  porous  vessels^  spirtMl  ves^ 
selsy  and  /alse  traehete^  enveloped  in  a  certain  quantity  of 
cellular  tissue. 

Sometimes  the  nerves  are  prolonged  beyond  the  circum- 
ference of  the  disk  of  the  leaf,  and  then  form,  'when  they 
possess  a  certain  rigidity,  spines,  or  thorns,  which  are  more 
or  less  acute,  as  is  seen,  for  example,  in  the  Holly  flkx 
AquifoUum). 

The  disposition  of  the  nerves  upon  the  leaves  merits  the 
greatest  attention.  In  fact,  they  are  capable  of  serving  to 
characterize  certain  divisions  of  vegetables.  Thus,  for  ex- 
ample, in  most  of  the  Manocott/iedones^  the  nerves  are  almost 
always  simple,  very  little  branched,  and  often  parallel  to 
each  other  *.  In  the  Dicotykdanes^  they  may  present  this 
diK])osition ;  but  they  are  more  frequently  much  ramified, 
and  anastomose  witli  each  other. 

The  more  remarkable  varieties  in  the  disposition  of  the 
nerves  may  be  referred  to  the  following  : 

1.  The  nerves  may  all  proceed  from  the  base  of  the  leaf, 
and  direct  themselves  towards  its  summit,  without  dividing 
in  any  remarkable  dc^ee ;  as  is  the  case  in  a  great  number 
of  monocotyledonous  plants.  Those  leaves  which  present 
an  arrangement  of  this  kind,  are  named  hasitierved^  or  digU 
tinerved  (F.  basinervia^  digitinerviaj. 

*  The  Aroidcio  and  i^rtain  Asparaginex  form  exceptions  to  this  nearly 
general  rule. 
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2.  Oil  tlie  other  liand,   when  tlie  nerves  arise  from  lliu 
MtiH  of  t)ie  middle  neive,  and  direct  themselves  either  lio-  i 
rizonlallv,  us  in  tlie  Bnnann  ( Mvsr  jtaridisiacn ),  or  nhlii|iie'  ] 
ly  towards  its  Hummil,  a«  in  Amomum  Zertanbet,  the  loavm 
tnko  the  name  of  laterinervedf  or  petminerred,  (F.  lateriner- 
ria,  penninerv'ia). 

3.  If  the  iicrveg  com?  off  at  tho  s&me  time  from  the  hase, 
and  from  the  lateral  jMrts  of  the  middle  nerve,  the  leaves 
are  then  xaid  to  he  mixtinerpiftl  fF.  mirtinerpin),  as  is  ob- 
Merved  in  many  of  the  Bnckthoms. 

All  the  other  dispositions  which  the  nerves  of  leaves  msf  I 
present,  arc  capable  of  twing  referred  to  some  one  of  the  J 
three  principal  types  whieh  we  have  just  described, 
only  slight  mod ifical ions  of  them. 

A  leaf,  ^vhethor  sessile  or  petiolatc,  may  he  attached,  in  1 
varioufl  ways,  to  (he  stem  or  branches  which  support  iti 
Sometimes  it  is  simply  articulated  tii  il ;  that  is,  does  not  I 
tiircctly  unite  with  it  by  the  whole  of  its  base,  bnt  is  simply  I 
fixed  to  it  by  a  kind  of  contraction  or  articulation,  as  in  thft  J 
Maple  and  Horse-chestnut.  These  leaves  are  then  atducotttf  ] 
or  fall  very  early. 

At  other  times  the  leaf  is  so  united  to  the  stem,  that  it  J 
cannot  I>e  separated  from  it  without  being  toni.  SiuA'  I 
leaves  remain  on  the  tree  as  long  as  the  hranch  that  sup*  I 
ports  them,  as  iu  the  \vy,  &c. 

The  manner  in  which  sessile  leaves  are  attached  to  th«' ^ 
stem  also  deserves  examination. 

Thus  the  middle  nerve  sometimes  enlarges  and  embraoei  J 
the  stem  in  altont  the  half  of  its  circum- 
ference,    Tlie    leaves    are    then    named 
nerniamplexicaul    {F.  semiamplexictmHa). 
Fig.  38, 

The  leaf  is  said  to  bo  fimplexiemd  (1\   , 
itmfdesictmit:),  on  the  other  liaiid,  when   ' 
it  embraces  the  slcm  in  its  whole  circiim-   fik,  ^le.     ««.  m- 
fercnce;  for  example,  in  the  Common  fioatsbeard  (Tnigo- 
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poffonprateiuej,  tlie^ White  Poppy  (Ptgxmer  aoamifinmj, 
&c.    Fig.  ST. 

Frequently  bIbo  the  base  of  the  leaf  ie  prolonged  so  as  to 
form  a  sheatii,  which  entirely  surronnda  the  stenij  and  en- 
velopes  it  for  a  certain  length.  In  tJiia  case,  the  leaTea  are 
named  s/ieathing  (F,  voffinaniiaj,  b»  in  the  Gremuneeef  Qf- 
peracetB,  &c.  This  sheath  may  be  considered  as  s  very 
broad  pctiule,  of  which  the  twu  edges  are  sometimes  omted 
to  form  a  kind  of  tube.  The  place  at  which  tbe  limb  Of  the 
leaf  and  the  elieatb  meet,  is  named  the  neck.  Sometimes  it 
IB  naked,  sometimes  furnished  with  hairs,  as  in  PoapUoaa,  or 
with  a  small  membranous  upper  appendage,  named  ligtdeyt* 
in  observed  chiefly  in  the  Gramiwee,  The  form  of  the  lignle 
is  greatly  divcreiflcd  in  the  different  speciea,  and  it  rety 
frequently  affords  a  good  specific  character. 

Tho  sheath  is  commonly  attire  ;  at  other  tjmes  it  is  lon- 
gitudinally slit.  This  cliaracter,  with  verj'  few  excsptiou, 
distinguislies  t)ie  femily  of  Graminea  from  that  of  CJuper^ 
cete;  the  former  having  in  geuei-al  tho  sheath  slit,  \rhUe  in 
tho  latter  it  is  entire. 

Soiuotimes  the  limb  of  the  leaf,  instead  of  terminating  at 

the  point  whcro  it  comes  off  from  the  stem,  ia  prolonged  to 
a  greater  or  less  extent  upon  that  organ,  where  it  f<n^iu  a 

kind  of  membranous  ap|>cndagc  or  wing.     In  this  case,  the 

leaves  are  said  to  be  ikatrrent  (F.  decurrentiaj,  and  the 

stem  is  icinged  (CauUs  aUitusJ ;  as  in  J'erba»cum  TAopnw 

uud  SyHiphytitm  f^cinale. 

A  jier/ulicde  leaf  fF.  perfuliatum)  {Fig.  S8.),  ia  that  of 

whicli  tho  disk  is  as 

it  were  perforated  by 

tho  stem ;  as  in  Bu- 

pleurvm     rotundtfijli- 

um,  &c. 

Connate  leaves  (F. 

wimatu)   (Fig.  3!).), 

arc    oppo»iitc    Icavcf 
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wliicli  Kru  joined  iil  tlicir  ba«c  in  eiicli  m  nmniKr  that  tlic 
stem  passca  tlirnugl)  their  united  limb.  Of  ttiia  kiutl  arc  ttio 
ii|){tcr  leaves  of  I^onicera  mpri/blittm,  Dijmacun  J'ullmttitn, 
iiiid  Stipotuiriu  officinolit. 

A  gimpU-  leaf  (F.  simplex)  (Fig.  40.),  is  one  whose  petit^ 
hail  no  perceptible  diviaion, 
and  whose  limb  is  formed  of 
»  single  pioco;  for  example,  iti 
tlie  Lilac,  tho  Limp)  tbc  Elm, 
&c. 

A  com/iound  leaf  CI-',  compo- 
titum)  (Fig.  11.),  on  tlic  con- 
trary, i»  the  result  of  the  eo\-  rig'*"  fi»«i. 
loeatiuii  of  n  greater  or  lesB  nnmWr  of  small  loaves,  (listinct 
from  each  other,  which  are  named yb/<o/e«  or  htijletg,  and 
wliicli  nro  nil  attached  to  the  sides  or  summit  of  a  comnum 
/jt'fioie,  which,  in  the  former  case,  bears  the  namu  of  rachtu, 
Each  J'viiolt  may  Vie  sessile  on  the  rachiB ;  in  other  words, 
attached  by  the  base  of  its  middle  nerve  otdy  ;  or  it  may 
be  Biip|)orled  ii[mn  a  small  )>etiole  of  its  own,  which  takes 
Ihc  name  offteUi/tu/e  or  parfinl  leaf-stalk.  Of  this  kind  are 
tlie  leaves  of  the  False  Acacia,  Horse-chest  nut,  &c. 

Comjmund  leaves  are  distinguished  into  articulate  nnd 
inarticulaie.  The  fimt  are  those  of  which  tlie  leaflets  are 
attached  to  the  common  petiole  by  means  of  a  kind  of  arti- 
Cidation  or  joint,  which  is  capable  of  motion,  as  is  observed 
in  the  False  Acacia,  the  Cassias,  and  in  general  in  moat 
jilants  of  the  family  of  Legumiuosfc.  It  is  in  these  plants 
only  that  the  pbenomeuon  which  Linnaans  calls  the  sleep 
ofplantu  takes  place;  the  others,  which  have  no  articulations 
to  their  leaHcts,  not  exhibiting  it. 

Between  the  simple  leaf  and  the  comjiound  leaf,  there 
exists  a  series  of  modifications  which  form  as  it  were  a  gra- 
dual tmnsilion  from  the  one  to  the  other.  Thus  we  liave, 
in  the  fimt  place,  tix>tlierl  leaves  Others  are  divided  half 
wav  down  into  distinct  lobes;  and,  in  others,  the  incisions 
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nearly  reach  the  middle  nerve,  and  thus  g^ve  them  the  ap- 
pearance of  a  compound  leaf.  But  it  is  always  easy  to  dis- 
tinguish simple  leaves  of  this  Idnd  from  the  truly  conipoand 
leaf,  by  obiserving  that,  in  the  latter,  each  of  the  pieces  of 
which  it  is  formed  may  be  detached  without  cJamagfing  any 
of  the  rest ;  whereas,  in  the  simple  leaf,  however  deeply  it 
may  be  divided,  the  leafy  part  or  limb  of  each  divisioD,  is 
continuous  at  its  base  with  the  next  divisions ;  so  that  it 
cannot  bo  separated  without  tearing  the  other  two  between 
which  it  is  placed  *. 

All  the  leaves  of  a  plant  are  not  always  precisely  of  the 
same  form.  In  some  plants,  Uiere  is  in  this  respect  a  very 
great  difference.  Thus  every  one  must  have  observed  that 
the  Ivy  has  some  of  its  leaves  entire,  and  others  deeply 
lobed.  In  general,  plants  which  have  leaves  proceeding 
directly  from  the  root,  and  others  springing  frouk  different 
parts  of  the  stem,  seldom  have  them  alike.  Vttleriana  Pkn 
has  the  radical  leaves  laterally  divided,  while  the  leaves  of 
its  stem  are  entire. 

Leaves  also  vary  according  to  the  medium  in  which  they 
vegetate.  Aquatic  plants  generally  have  two  kinds  of 
leaves ;  one  set  swimming  at  the  surface  of  the  water,  or 
rained  a  little  above  its  level,  the  other  always  immersed  in 
that  fluid.  Thus,  for  example,  the  Water  Crowfoot  {Ha^ 
nunculus  aquatilis)  has  lobcd  leaves  which  float  at  the  sur- 
face, and  leaves  divided  into  exceedingly  narrow  and  very 
numerous  segments,  wliich  arc  immersed  in  the  water. 
There  are  many  other  plants  of  tlie  same  nature. 

We  shall  now  consider  the  numerous  modifications  of 
fortn^  direction^  nature^  &c.  which  simple  and  compound 
leaves  present. 

*  A  compound  leaf  uiay  also  be  known  by  the  circumstance,  that  each 
of  its  leaflets  has  a  contracted  base,  and  is  attached  to  the  rachis  only  by  ita 
middle  nen-e,  or  the  petiole  which  continues  it ;  whereas  a  siniple  leaf^ 
however  deeply  divided,  is  always  attached  by  a  more  or  less  broad  portion 
of  its  leafy  part 
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1.  Of  the  Simple  Lmf. 


A.  Considered  with  rpspect  to  the  fiart  of  the  plant  froift 
which  they  arise,  leaves  a 

1.  Seminal  (F.  semiruiliaj,  when  they  are  formed  by  tl»  J 
Uevelnptnent  of  the  troty- 
ledonary  body.  There 
may  thus  Ite  one  or  two, 
and  in  some  rare  caeeB, 
a  greater  number.  Fig. 
42,  «  o. 

2.  Primordial  { F.  pri- 
morduilin),  the  first  leaves 
that  are  deTeloped  after 
t)ie  seminal  leaves.  They 
are  formed  by  the  two 
outer  folioles  of  the  gem-  fib.  -l; 
mule.     Fig.  42,  b  ft. 

3.  Badi^al  or  Root  kave»  fl'.  radienUn),  tlioae  whii-h  eom« 
off  directly  from  the  neck  of  the  root,  as  iu  the  Plantain 
C PlanlaffO  major )  and  Dandelion  ( Leontodim  Taraxacum). 

\.  Caufine  or  Stem  leaves  (F.  canlinaria),  those  which   I 
are  attai-hed  to  tlie  e1«m. 

5.  Branch  Iravrs  (F.  ramea/iaj,  when  they  grow  uporf  *  1 
the  branehes. 

6,  Floral  (F.jhraUaJ,  those  which  accompany  the  flowera,' 
and  are  placed  at  their  base,  but  which  have  not  rharged 
tlieir  form  or  nature,  nn  in  iMntcera  Caimfoltum.  Wheti  "^ 
the  form  of  the  floral  leaves  differs  greatly  from  that  of  the  ' 
other  leaves,  (hey  are  then  named  Bractere,  We  shall  pr»< 
sently  speak  of  the  bractt^as,  when  we  come  to  treat  of  the 
floral  organs. 

B.  Viewed  with  respect  to  iheir  dinjtosition  on  the  st«ai 
or  brancheti,  tliev  are : 
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1.  OpposUe  (F.  cpposiia)  (Fig.  43. )»  arranged  one  by  one 
at  the  same  height  on  two  diametrically  opposite  p€iint»of 
the  stem ;  as  in  Saksia  qfficinalis^  and 
all  the  LabiakB^  in  Germander  Speed- 
'Well  (Venmica  CkamtBdrpsJy  &e. 

Leaves  are  said  to  be  croMwise 
opposite  or  decu89(ae-  fcmcia/tim  epp^ 
miOy  s.  decussatajj  when  the  pairs  •f  • 
superimposed  leaves  grow  in  such  a 
mZerWto  form  rSht  angles;  as 
in  the  Spurge  (Euphorbia  Lathyris).        ^  **  "*  **• 

2.  Alternate  CF.altema)^  coming  <^  one  by.  one^vti  near- 
ly equal  distances,  from  different  points  of  the  stem ;  astin 
the  Lime  (Tilia  europ<Ba)^  &c.     Fig.  44. 

8.  Sparse  or  scattered  (F.  sparsajf  'iwfaen  ihey-AfieetBo 
regular  disposition,  and  arc  as  it  were  t  dispersed -'witkoat 
order  upon  the  stem ;  as  in  Linaria  mdgaruj  &e. 

4.  VerticiUate  or  whorled  (F.  vertidUataJ^  wfaen  tliey 
come  off  more  than  two  together  at  the  same  height^  arooiid 
the  stem,  or  on  the  branches ;  as  in  the  Rose-laurel  ^Nerimm 
Oieanderjf  Madder  (Hubia  tinctorumj,  &c. 

According  to  the  number  of  leaves  of  which  each  wlierl 
or  verticil  consists,  they  are  said  to  be, 

Temate  (F.  temajf  when  the  whorl  is  formed  of  three 
leaves ;  as  in  Verbena  triphylla^  Neriwn  Oleander,  &c. 

Quatemate  (F.  quatemaj,  when  the  whorl  is  oomposed 
of  four  leaves;  as  in  Valancia  cruciata. 

Quinaie  (F.  quinata)j  when  there  are  five  leaves  in  the 
whorl ;  as  in  several  species  of  Galium,  and  in  MyricpJ^ft' 
lum  verticiUatum. 

Senate  (F.  senaj,  when  there  is  a  whorl  of  six  leaves ;  «s 
in  Galium  uligitiosum. 

Octonate  (F.  octonaj,  when  the  whorl  consists  of  eig^t 
leaves,  as  in  the  Woodruff  fAspertda  odorataj, 

5.  Geminate  or  Ttrin^leaves  CF.  gemina),  growing  in 
pairs,  one  leaf  beside  the  other,  and  attached  to  the  samo 
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jMiiat  of  iho  sUtm  ;  Cur  oxaiupks  ihe  uppor  leavoa  of  Atropa 
lieJimbmna,  and  Phffsiilis  AUtekengi.  J 

(j.  Distichom  or  Ttvo-rait/ccd  ( F.  distiriui),  dispotied  in  Iwo  I 
ruWB  u]i{K>8ita  to  oac)i  othnr ;  afl  in  the  Common  Elui  (  Ulmm  I 
ctanpeslris),  oaA  the  Cherry-laurel  (Cerasiis  Lavro-ceragu»J.  I 

7.  t/ni/ntera/ ('^.  »ni/rtteni/iaj,  when  theyare undirected  I 
to  one  and  the  sune  eide ;  «a  id  CmwaUaria  muUiJUira.  1 

S.  DistmU  (F.  remota)i  when  they  are  widely  separated  I 
from  each  other.  ■    I 

9.  CAwe,  Approximated,  at  Crowded  (F.  approxmuOat  I 
cemfirUiJ,  growing'  at  very  sliort  diBl^aces  from  escli  other>  1 
The  terms  dittanl  and  close  are  never  employed  in  an  abwH  I 
Iut«  aense,  but  are  always  uacd  to  express  a  comparlsoD  I 
vni\i  other  known  Rpcciee.  1 

10.  Imbricated  (F.  indirimta),  wh«o  they  are  partly  Imd  I 
over  each  ether,  like  tlie  tiles  on  a  roof;  as  in  certain  ep»-  I 
i-iee  of  Aloe,  the  genus  ITiuya,  &c.  Imbricated  leaves  ars  I 
Baid  to  be:  I 

Jiueriai  (F.  Inseriataj,  when  arranged  in  two  longitudi-  I 
Dal  linc§.  t    I 

TriMrial  CF.  triaeriaia),  when  disposed  in  three  longitt^  i 
dinal  rows. 

(^tadrixerial  (F.  quadriteriata),  when  forming  four  lon- 
gfitndinal  eeriea ;  an  in  Thuya. 

Lastly,  They  are  said  to  bo  Imbricated  all  round  (F.  un-  I 
diijue  unbriaUa),  when  they  present  no  regular  arrangement.  \ 

It.  FascicttliUc  or  Titfteit  (F.  JiigcUulataJt  coming  off 
mora  than  two  together  from  the  same  point  of  the  stem; 
as  in  the  Cherry-tree  (Cerastis  comtnunUJ,  the  Common 
Larcb  (Lartx  vidgariaj,  tbo  Bai-berry  (Iterberis  vuli/aruj. 

12.  Crowning  or  Tertmnatioff  f  F.  coroitantia,  tcrminantiajy  I 
growing  in  a  bundle  or  tuft  at  the  summit  of  the  stem ;  as  I 
in  Palms  and  the  Papaw-lrec  (Caricapapaga).  1 

13.  Ilosuiate  or  Roae-like  (F,  rosulataj,  alternate  ami  I 
close  together,  somewhat  like  ihe  petaluof  a  llose;  as  in  tho  . 
House-leek  fSvm/ttrvit'iint  hvlorumj,  the  Daudcliotii  &c. 
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C.  Viewed  with  refipect  to  tbeir  directum  relative  to  the 
stem,  leaves  are : 

1.  Erect  (F.  erectajy  when  they  form  a  very  acute  angle 
with  the  part  of  the  stem  above  their  origin;  as  in  T^^pha 
latifblia. 

2.  Close-pressed  or  Adpressed  (F.  adpressajj  mrben  the 
limb  of  the  leaf  lies  in  contact  with  the  stem. 

3.  Spreading  (F.  patentia),  when  they  form  nearly  a 
right  angle  with  the  stem ;  as  in  the  6round*ivy  CGlechoma 
kederacea),  and  in*  Tutsan  (Hypericum  Androa^BmmnJ. 

4.  Inflected  (F,  inflexaj,  when  bent  inwards ;  as  in  several 
Malvaceae. 

5.  Involute  (F.  involutajy  when  they  are  curled  inwaitk: 
as  in  Ferns. 

6.  Reflected  (F.  reflexa)^  when  suddenly  bent  outwards 
and  downwards;   as  in  Inula  pulicaria  and  DractBna  re- 

flexa. 

7.  Revolute  (F,  revolufaj^  curled  outwards. 

8.  Pendent  or  Hanging  (F.  pendentiaj,  when  they  are 
directed  almost  perpendicularly  downwards ;  as  in  the 
Greater  Bindweed  (Convolmdus  sepiumj,  and  the  Spurge 
Laurel  (Daphne  Laureola), 

9.  Inverted  fF.  inversa)^  when  the  petiole  is  tfvlsted  so 
that  tlie  lower  surface  is  turned  upwards ;  as  in  the  Pharus. 

10.  Humifuse  (F.  humifusa)^  when  they  are  radical,  soft 
and  spread  out  on  the  ground,  as  in  the  Daisy  (BeiJis  per- 
ennisj. 

11.  Floating  (F.  nataniiaj,  resting  upon  the  surface  of 
the  water;  as  in  the  White  Water-lily  (Nymphtpa  aibaj. 

12.  Stibmersed  (F.  siihmersa^  detnersa)^  covered  by  the 
water ;  as  in  Hottonia  palustris. 

13.  Einersed  (F,  emersa)^  when  their  iK)int  of  attachment 
is  under  the  water,  and  their  petiole  rises  above  the  fluid  ; 
as  in  the  Water  Plantain  fAlisjna  PlanfagoJ  and  the  Arrow- 
head (Sagittaria  sagittrefolia), 

D.  Considered  with  respect  io  outline  or  flgurcy  leaves  are  : 
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1.  Oi-bkular  (F.  orOiailiUaJ   (Fig.  13.),  wlien  their  c 
<ru  111  ft' re  rice  upproHches  the  circular  form ;  as  in  HydrocOr, 
tyle  vuiyaris. 

2.  Ovfd'  ( F.  ovaliaj  (Fig.  46,),  wlen  elongated  uuj,  d 
roiindnd  at  both  extremities,  the  lower  extremity  bein^  i 
lirotider ;  tor  example,  Elceam[iatio  (Inula  HeieniumJ,  Com?*  | 
mon  Oiickweed  ( AUine  media),  and  the  Greater  Periiviulcl* 

(  Vinra  major). 

3.  i)boral\  (F.  vhoratia)  (Fig.  47.),  having  the  sarao 
form,  with  the  brond  end  upwards;  as  in  the  Bear-berry 
(Arimtua  Ui'a-ur«i),  Samoiiis  i'uteranili,  &o. 

4.  Eliiptieall  ( F.  i/lijitwa)  (Fig.  48.),  elongat«ti,  botk  | 
eiula  roiiaded  and  equal  ;  as  in  the  Lily-of- the- Valley  | 
fCmvalltuia  mnjalis),  &c, 


&.  Oblany  (F.  obimiga}  (Fig.  49.)>  elliptical,  much  elup;  | 
gated  and  narrow. 

6.  Lanemiate  ( F.  lamtoltUa)   (Fig.  &0.),  oblong  and  ta- 
l»eriiig  to  a  point  at  the  sommit ;  as  in  Ribwort  Plaotaia  I 
(Plnnlago  laticeoiata),  Itoae-lauiel  CNerium  Oleeatder),  i 
the  Peach  ( Amygdalus  pfrvica). 

7.  Limar  ( F.  Uneiiria)  (Fig.  51.),  lanceolate,  but  n 
row ;  ati  in  most  of  the  Graminea-. 

8.  JUlboa-like (F./asciaria, graminea), BomewhaibToaivi  ^ 
than  the  l«st«  but  much  more  elungated  ;  as  in  I'fiHsntria 
spiralis  and  Tgjtha  latijbli.i. 


*  Tbe  oral  figure  is  thai  |)ret)en>eil  Tit  the  oblique  section  of  b  etine. 

+  Oim-alln,  contrwted  IVoni  oirnrrf  maKa, 

t  The  elliptical  figure  ia  tbal  preKnted  b»  the  oblique  wcUcm  of  ■ 
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Flg.tt.  Fig.  53. 


9.  Subulate  or  Awl^haped  (F*  subulatajs  very  natrow  at 
tke  base,  and  gradually  tapering  to  a  daturp  point:;  U9  in 
Juniperus  communis. 

10.  Adculate  or  Setaceous  ( F.  acieuktria^  setaceaj^  ^on- 
gatod,  stiff  and  acute,  having  some  reeemUance  to  a  needle 
or  bristle ;  as  in  Asparagus  acuttfoUus. 

11.  Capillar  or  Hair^ike  (F,  copifiona^y  slender  and 
flexible  like  a  hair;  as  in  Asparagus  qfficinalism 

12.  Filiform  (F.fil\forma)^  thin,  slender,  and  veiy  much 
elongated,  like  a  thread ;  for  example,  those  of  lUsnuskcuhiM 
aquatilis. 

13.  Spaiulaie  (F.  spatulataj  (Fig.  52.),  thin,  narrow  at 
the  base,  broad  and  rounded  at  the  BunH 
mit ;  as  in  Bellis  perennisj  &c. 

14.  Cuneate  or  Wedge-shaped  (F>  cune- 
ata)  (Fig.  53.),  very  narrow  at  the  base, 
and  broad  at  the  end,  which  is  truncated, 
with  the  angles  rounded ;  as  in  Saxifraga 
tridentata^  &c. 

15.  Parabolic  (F.  paraboHcaJ^  oblong,  rounded  above 
and  truncated  below. 

16.  Falcate  (F.falcata),  in  the  shape  of  a  scythe;  a^.in 
Bupleurumfalcatum. 

17.  Inequilateral  (F.  itunquilateralia)^  when  the  middle 
nerve  divides  the  leaf  into  two  unequal  portions ;  as  in  the 
Lime,  Begonia  obliqua^  &c. 

R  The  leaves  may  be  variously  cut  out  at  their  base^  and 
in  consequence,  assume  several  varieties  of  form.  Thm^ 
they  are  said  to  be^ 

1.  Cordate  or  Heart-shaped 
(F.  cordata^  cordijbrmia)  (Fig. 
64.),  when  they  are  cut  out  at 
the  base  so  as  to  represent  two 
rounded  lobes,  and  taper  up? 
wards ;  as  in  Tamus  commmiisy 
NympJuta  atba^  &c. 

1 


Fig.  54. 


PiS.&S. 


THB  LEAVFA 


187 


2.  Jteniform  or  Kiiim^tj-nhape'l  (F.  rmlformia)  (Fig.  55.), 
when  ilieir  breadth  is  much  groftUr  than  tboir  heiglit,  theit  ■ 
auinniit  rutirided,  and  their  base  marked  with  a  hroad  notcbf  I 
«9  ill  Asarnbarea  ( A»arum  europaumj,  and  Ground-ivy  I 
(GUckomn  hedtraeea). 

3.  I,ttntila(e  or  Crenfent-ghaped  (F.  lutiata),  ronndcd  anil  1 
dividM  at  their  base  into  two  narrow  lobee. 

\.  Sat/ittate  or   Arrotfshaperl  (F.  sagtHata)    (Fig.  56.), 
when  they  are  acute,  and  have  their  base 
prohmged  into  tiro  pointed  lobcR,  which 
do  not  diverge  much ;   as  in  Sagittaria 
sagitt<ejbiia. 

5.  Hastate.  (F.  fianlaia)  (Fig.  57.),  Iia- 
ving  the  base  prolonged  into  two  aenfe 
lobes,  widely  separated,  and  spreading  i 
Anon  maeiUatitm,  &c. 

P.  Leaves  may  be  terminated  at  their  Biimtnit  i 
ways  ;  whence  they  are  named, 

1.  Aatle  (F.  acuta)  (Fig.  53.),  when  they  gradually  teprf  I 
to  a  point;  as  in  the  Rose-laurol,  &c. 

2.  Pimffent  (F.  pmigerttia},  when  termi- 
nated by  a  stiff  point ;  as  in  Gorse  {  Ukx 
europcns),  and  Butcber's-broom   (liusais    ' 
anUeatwi). 

3.  Aatmhiatf  fP.  acuminata)  (Fig.  59.), 
wben  the  tip  is  acute  and  ^catty  prolong- 


mtn-ardi 


varioitS 
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1  the  Hafiel  (Corytua  Avellana)  and  the  Cornel  I 
(Comus  masatla). 

4.  Mitcronale  ( F.  mucrrmala)^  surmounted  by  a  small^' I 
slender  and  isolated  jKiint,  which  seems  not  to  form  a  con-  ] 
tinnatioii  of  the  leaf;  as  in  the  House-leek  f SemperrhiOHii  I 
tertarum). 

5.  Uncinate  ( F.  viiriuata),  terminated  by  a  point  whic&' 
is  curved  like  a  book. 

6.  Obtute  (F.  oUuta)  (Fig.  60.),  rounded  at  the  summitf  j 
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as  in  Nymp/uea  aSm,  &e.    The  term  ia  employed  generally 
ill  opposition  to  acute. 

7.  Emarginate  or  Notched  (F.  emarginaUt)  (Fig.  61.), 
Iiaving  at  their  summit  im  obtuse  sinus  in  the  form  of  a 
notch  ;  as  in  Buxus  sanpervirais  and  AMirum  europawH, 

8.  Setose  (F.  return)  (Fig-  62.)>  having  a  absllow  notclt 
at  the  summit;  as  in  the  Bilberry  (Vaccinium  T'Uia-idaa). 


9.  ObcordaU  (F.  oba^dataj  *,  inversely  heart>8liaped ; 
as  in  tlie  Wood  Sorrel  (Oxalis  Acetosella). 

10.  Bifid  (F.  ajnce  bijidaj,  divided  at  the  Bummit  into 
two  acute  segments,  not  deeply  separated. 

11.  Bilobate  or  Tu-o-loi>ed  (F.  apice  bikba)^  when  the 
two  divisions  arc  separated  by  an  obtuse  sinus. 

12.  Bipartite  (F.  apice  biparlilaj,  when  tlie  two  diviBioiM 
are  very  deep  and  acute. 

G.  The  leaves  may  have  their  circvmferevce  marked  witli 
angles,  varying  in  number  anil  tlie  degree  of  prominence, 
in  consequence  uF  n-hich  they  may  usHume  various  fomu. 
Thus  they  may  be, 

1.  Bhomboidaf  (F.  rbomboidea),  wheu  they  liave  four 
angleo,  of  which  two  opposite  ones  are  more  acute ;  as  in 
Campanula  rkomboidalis. 

2.  FhlUnd  (F.  delioideaj,  rhomboidal,  witli  the  lower 
angle  very  short,  so  that  they  appear  ns  if  triangular,  or 
approaching  the  form  of  the  Greek  delta  {^) ;  as  in  JMesen^ 
bryanthmimm  deUoides. 


'  Obcardata,  atibrevUM  for  o/Ktrie  eor^alti 
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S.  Trapezoidal  (F.  trapezoidea ),  resembling  a  trApezium, 
or  four-did cd  figure,  of  wliicii  the  four  sides  are  unequal; 
as  ID  \-ariouB  Ferns. 

4.  Triangviar  (F.  triangulata).  Laving  three  projectiDg 
angles. 

5.  Quadrangular  (F.  quadranguiata),  having  four  angles. 
H.  Sintpk  leaveR,  as  we  have  already  snid,  may  present 

incisions  of  greater  or  less  depth,  without  their  being,  for 
this  reason,  considered  as  compound.     Thus  they  may  be, 

1.  Tri^d  (F.  trifida); 

2.  Qftadrijid  ( F.  quadrijida) ; 

3.  Cluhiquefid  ( F.  quinquefidaj  ; 

4.  Sexjid  (F.  serjida); 

5.  Midlijid  ( F.  multijida);  when  they  have  three,  fouTf 
fivei  BIX,  or  more  narrow  divisions  of  no  great  depth- 

6.  Trihtiaie  (F.  trirobata)  (Fig.  63.); 

7.  Quadrilobate  ( F.  qiuulrUobala )  ; 

8.  (ifimqiielohate  ( F.  r/uinquelobata); 

9.  Mnflilobatt  ( F.  mvUilobata) ;  when  the  cUvisious  ara 
broader  and  separated  by 
obtuse  sinuses. 

10.  TripaHite  (F.  tri- 
partita) (Fig.  64.); 

11.  Qitadripartite  (F. 
quaSripartita) ; 

12.  Quuupfepartite  (F. 
ipiinqaejxtrtita)  (Fig.  65.); 

13.  Mulllpartiff(F.iHttltipartita};  when  i\i%'mcis\ona  tat  I 
so  deep  as  to  reach  within  a  third  of  the  base  of  the  leaf. 

14.  Laciniate  (F.  iacmiata)   (Fig.  66.);  when  the  divi"  \ 
sions  are  deep  and  rtmarkably  une(|ual ;  as  in  many  speciei 
of  SifnarUherew  or  SjTigencHiaii  Plants. 

15.  Palmate  ( F.  })almala )  (Fig.  67.),  when  all  the  nerve^   , 
proceeding  in  a  radiating  manner  from  the  top  of  the  petl-  J 
ote,  direct  themselves  towards  the  middle  of  the  divisions; 
as  in  Ricimit  a 
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16.  Auriculate  (F.  atiricvlalaj,  liaviogat  tlieir  base  two 
appendages,  wbicli  are  named  auricles ;  as  in  Sage  f  Salvia 
(^cinaiis),  Water  Figwort  ( Scrophularia  aguaticaj,  &c. 

17.  Panduriform  {F.  pambirata,  patidurifomiia),  (Fig.  68.) 
approaching  tlie  figure  of  a  violin  ;  in  otiier  words,  elonga- 
ted, rounded  at  butli  extremities,  and  prexentiog  tnro  re- 
entering lateral  sinuses;  as  in  Convolvulus panduratus-,  Ru- 
■mex  pukficff  &c. 

18.  Sinuate  (F.  sinuata),  when  they  present  one  or  mon 
rounded  notches  or  sinuses  in  determinate  number. 


L 


ng,«.  Fta.e?.  Flg.60.  FiK.  ffi;.       FigvTn. 

19.  Sinuous  (F.  sitiuosa)  (Fig.  69.),  presenting  rounded 
sinuses  and  projections,  in  indeterminate  number;  as  ia 
the  Oak  (Quercus  Bohur). 

20.  Pinnatijid  (F.  pinnatifida)  (Fig.  70.),  divided  late- 
rally into  lobes,  which  may  he  more  or  less  deep;  as  in  Pi^ 
lypodium  lufijare  and  Corotiopns  RuelUi. 

21.  Interrvfitedly  Pinnatijid  (F.  ititernrpt^  pinnatifida}, 
when  the  upper  divisions  are  confluent  at  their  base,  while 
the  lower  are  entirely  free,  so  that  these  leaves,  at  their 
upper  part,  represent  a  piiinatiiid  leaf,  and  at  their  lower  a 
pinnate  leaf.  But  they  must  not  be  confounded  with  truly 
compound  leaves. 

22.  Pectinate  or  Comb-like  (F.  pecti- 
nata),  pinnatifid  leaven,  the  divisions  of 
which  are  narrow,  close-,  and  nearly  paral- 
lel ;  as  in  Ackiilaa  pectinata. 

23.  Lyrate  (F.lyrata)  (Fig.  71.),  pin- 
natifid leaves,  terminated  by  a  rounded 
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lube,  u'litch  in  much  larger  llian  the  rest;  as  in  Getnn  ur- 
hanum,  Jtaphanus  RaphaniKtrum,  &c. 

24.  Huncinaie  (F.  nmrinataj  (Ftg.  72.),  pinnatJIid  leaves, 
or  which  the  lateral  lobes  are  acute  and  direct«d  down- 
wards ;  as  in  Dandelion  (Lecmiodim  Taraxacmti),  Prman- 
tites  ttturnliK,  &c, 

I.  With  respect  to  their  otitline,  or  the  modificationB 
which  their  maryin  presents,  leaves  are, 

1.  Entire  (¥.  inttgra)  (Fig.  73.),  when  the  margin  is 
continuous,  and  does  not  present  tectli,  incisions,  or  sinuses : 
for  example,  Vinca  minor,  S^inga  vulgaris,  &c. 

2.  Eroded  or  Gnawed  ( F.  erosa),  presenting  small  un- 
equal teeth,  as  if  t)ic  margin  had  been  gnawed  by  an  insect ; 
as  in  Sinapis  alba, 

3.  CrenaCe  (F.  crenala)  (Fig.  74.),  when  the  margin  pre- 
sents creiiatures  or  small  rounded  projecting  parts,  separa- 
ted by  re-entering  angles  ;  as  in  the  Ground-ivy  (Glecfumia 
hederacfa).  White  Horehotmd  (Marrubium  vulgare),  and 
Betony  ( Betonica  officinalis). 

4.  Doubly  Crenate  (F.  duplirato-crentUa)  (Fig.  76.),  when 
each  principal  crenature  is  di^'ided  into  several  others;  aa 
in  Chrgsofjjlenimn  altemifolium  and  Hgdrocotyle  vulgaris. 

5.  Dentate  or  Toothed  (  F.  dentata),  when  the  margin  is 
marked  with  small  acute  teeth,  which  do  not  incline  either 
towards  tlie  summit  or  towards  the  base  of  the  leaf;  as  in 
Erysimitm  AUiaria  and  Senecio  vulgaris. 


6.  Serrtde  (F.nerrata)  (Fig.  76.),  when  the  teeth  are  in- 
clined towards  the  siiromit  of  the  leaf;  as  in  Viola  odorala, 
J'ibumum  Lauttinn,  &c. 
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7.  Dofubly  serrate  (F.  duplicaio-^errataj  (Fig.  77.),  when 
each  tooth  ir  itself  serrate ;  as  in  Corylus  Avelkma  and  Ulmm$ 
campestris. 

8.  Spinous  (F.  margine  spinosaj,  margined  with  acute   . 
rigid  teeth ;  as  in  the  Holly  (Hex  Aquijbliumjj  and  many 
species  of  Thistle. 

9.  Ciliated  or  Fringed  (F,  ciliata)^  haying  the  nutrgin 
furnished  with  hairs  disposed  in  a  regular  series,  like  the 
eye-lashes ;  as  in  Erica  Tetralix^  Luzula  vemalis^  &c. 

K.  Viewed  with  respect  to  expansion^  leaves  may  be, 

1.  Flat  (F.  plana)y  when  their  surface  is  neither  <x>ncave 
nor  convex ;  as  in  most  plants. 

2.  Convex  {F.  convexa)^  when  they  are  swelled  out  on 
their  upper  surface,  and  concave  on  the  lower. 

3.  Concave  (F.  concava)^  when  swelled  out  on  their  lower 
siurface,  and  hollow  above. 

4.  Ensifonn  (F.  ensiformia)^  greatly  compressed  on  the 
sides,  so  that  their  faces  have  become  lateral,  and  their  edges 
posterior  and  anterior ;  as  in  Iris  germanica^  &c. 

5.  Striated  (F.  striata)^  presenting  striae  running  in  va- 
rious directions. 

6.  Undulated  (F.  undulosa)^  having  irregular  prominences 
and  depressions,  which  have  been  compared  to  the  undula- 
tions of  water  in  a  state  of  agitation  ;  as  in  Rheum  undU' 
latum. 

L.  Viewed  with  respect  to  their  surface^  they  may  be, 

1.  Shining  (F.  litcida),  when  their  surface  is  even  and 
reflects  the  light  strongly;  as  in  the  Cherry-laurel  and  Ivy. 

2.  Evai  (F,  l(rvia)y  destitute  of  prominences  or  asperi- 
ties ;  as  in  the  genus  Nymphcea. 

8.  Glabrous  or  Smooth  {F,  glabra),  destitute  of  all  kinds 
of  hairs;  as  in  the  Centaury  {Erythrcea  Centaurium)^  and  the 
Rose-laurel. 

4.  Pertuse  (F.  pertusa),  marked  with  very  perceptible 
holes ;  as  in  Dracontivm  pertusum, 

5.  Cancellated  (F.  cancelhta),  when  there  is  no  paren. 
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cliyma,  and  tlii!  IcavcB  are  merely  Torined  by  the  ramifica- 
tions of  the  frctjiicntly  anastomosed  norres,  which  repre- 
sent a  bind  of  treltie-worlc ;  as  in  Hmlrogeton  feneatralis. 

6.  Glandidur  (^'.  glandulosti),  covered  with  small  glands. 

7.  Scabrous  {F.  sca&ra),  rough  to  the  touch;  as  in  the 
Elm  (L'lmus  camptttrin),  Gromn-ell  {LUhosjiennitm  qffici- 
Ha/e),  &f. 

8.  GhUinotts  (F.  fftiilinosa),  presenting,  when  touched,  a 
degree  of  ^-iscosily;  as  in  Inu/a  vincosa. 

M.  With  rv8[>ect  to  pubescence,  see  what  has  already '  eea 
said  on  the  subject  of  the  stem. 

N.  With  respect  to  consistence  and  texture,  loaves  are, 

1.  Membrmtftus  (F.  meniAraiiacea),  when  they  have  littla 
perceptible  thickness,  and  are  soft  and  pliant;  as  in  .4m- 
toloc/iia  Sy])ho. 

8.  ScarioHS  {F.  scariosa),  thin,  dry,  and  semitranB parent. 

3.  Coriaceous  or  Leathery  (F.  coriacca),  when  thick  and 
having  a  certaia  consistence ;  as  in  llic  Misseltoe,  Cherry- 
laurel,  &c. 

4.  Soft  (/■'.  mollia),  aoft  to  the  tonch,  and  having  little 
solidity;  as  in  Spiiiatia  oleracea  and  AUhtpa  officinnlts. 

5.  Biffid  or  Stiff  (F.  riffida),  leathery  and  resisting  flex-  I 
ion  ;  as  in  liusnis  acideatun. 

6.  Fleshy  (F.  carnoaa),  thick  and  juicy,  but  possessing 
considerable  consistence ;  as  in  the  House-leek  (Sempervi- 
rum  tectorum),  and  generally  in  all  the  plants  named  Suc- 
culent. 

7.  Fistulous  {F.fistulosa),  elongated  and  hollow;  as  in 
the  Onion  (Allium  Cepa). 

O.  Considered  with  respect  iofm-m  ",  leaves  are, 


*  The  form  aaA  Jiffure  of  a  bodj  ought  not  to  be  confounded,  us  thejfr 
queotlr  are.   Form  applies  only  to  solid  bodies,  or  Choae  which  have  length, 
breadth,  and  thk'kiiesa.    The  department  of  geometry  to  which  the  ci 
deration  of  it  belaogs,  U  named  Slenemetty.     The  term  j^n  i>  applicable 
to  flat  bodies  only,  or  to  lurfaces  whkh  have  only  two  dimenaioDB,  breadth 
and  length.    The  part  of  geometry  which  Ireala  nf  the  6ipae  of  flat  bodtM 
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1.  Ovate  or  Egg-shaped  {F.  ot^oto),  when  they  have  the 
form  of  an  ^g,  or  represent  that  body  not  merely  in  out- 
line, with  paraUel  surfaces  and  thin  substance,  but  in  all 
their  diameters. 

2.  Obavate  {F,  obovata),  having  the  form  of  a  reveraed 
egg,  that  is,  with  the  narrower  end  next  the  stem. 

3.  Conoidai  or  Conical  (2%  conoidea),  having  the  form  of 
a  cone. 

4.  Cylindrical  {F,  cylindrical  teretia)^  having  the  form  of 
an  elongated  cylinder ;  as  in  Sedum  album  and  AUhan  Cepa. 

5.  Linguiform  (F,  linguijbrmia),  resembling  the  tongue 
in  foi*m ;  as  in  the  House-leek  {Sempervivum  tedonan). 

6.  Triquetrous  (F.  triquetra)^  elongated  in  the  form  of  a 
three-sided  prism ;  as  in  the  Flowering  Rush  {BuUnnus  um- 
bellatus). 

7.  Tetragonal  (F.  tetragona)^  elongated  in  the  form  of  a 
four-sided  prism  ;  as  in  Gladiolus  tristis, 

8.  Cofnpressed  (JFl  compressa)^  thick,  fleshy,  laterally  flat- 
tened, having  more  thickness  than  breadth. 

P.  Viewed  as  to  colouring^  leaves  are, 

1.  Green  (JP.  viridia)^  as  is  generally  the  case. 

2.  Coloured  (F,  colorata)^  of  any  other  colour  than  green. 

3.  Glaucous  (F.  glauca)^  of  a  sea-green  colour ;  as  in 
Magnolia  glauca,  and  the  Cabbage  {Brassica  oieracea). 
This  colouring  is  owing  to  a  slight  layer  of  resinous  mat- 
ter, similar  to  that  which  covers  certain  fruits,  and,  in  par- 
ticular, plums  and  grapes.  It  is  a  remarkable  fact,  that 
when  glaucous  leaves  have  been  immersed  in  water,  and 
again  taken  out  of  it,  they  do  not  remain  wet,  which  of  it- 
self sufficiently  shows  the  nature  of  the  covering  which 
imparts  the  glaucous  colour  to  them. 

4.  Differently  coloured  {F.  discolora)  *,  when  the  t\iro  faces 

ifl  named  Planimetry.  Thus,  an  egg  has  an  ovate  form ;  whereas  a  flat  lea^ 
representing  the  longitudinal  section  of  an  egg,  has  an  oval  figure.  The 
necessity  of  distinguishing /or»A  from  figure  is  therefore  apparent. 

*  The  word  diwoloured  is  not  equivalent  to  dUcohr^  as  in  ordixuu^r  Ian- 
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are  aot  of  tho  eainc  colour.  Thus,  in  Antirrhinum  Cymba- 
laria  nnd  Cychinten  europtBtwiy  the  upper  surface  is  greeot 
wliile  the  otlier  is  purple. 

5.  Spotted  {F.  nifWuitUa),  presenting  spot«  of  greater  or 
less  size,  and  of  a  colour  dUTercDt  from  that  of  the  leaf; 
as  in  Arum  macukUum. 

6.  Iloary  (F.  incatia),  pure  white;  as  in  Achilltea  incaita. 
Q.  Witli  respect  to  their  connection  n-ith  the  petiole,  or 

the  absence  of  that  part,  leaves  arc  : 

I.  Sesaile{F.seasiiia)  {Fig. 
78),  attached  to  the  stem  or 
branch,  without  the  inter- 
vention of  a  petiole ;  as  in 
Buxus  sentpfrvireus. 

2.  Pttiottiic  {F.  petioUOa) 
(Fig.  79),  furnishctl  with  a 
petiole;  as  in  the  Sycamore, 
the  Pear-tree,  the  Apricot,  ^^''^       *^^ 

8ic. 

8.  Peltate    {F.  peliala),    (Fig.  80),   when  the  petiole  is 
inserted  in  the  centre  of  the  lower  surface  of  the 
leaf,  and  the  nerves  issue  from  this  point,  radiating     ■  Jk\ 
towards  the  circumference;  as  in  Trop<£oliim  ?»aju8     (jjOiy 
and  HydrocotyU  vulgaris.  lliS' 

When  the  leaves  arc  furnished  with  a  {Ktiolc,  the    fW 
cliaracters  which  may  be  derived  from  its  different    f^ 
modifications  must  not  be  neglected.    Thus  it  may     ng-Bo- 
be  cyliiulriml,  compressed,  triquetrous,  jiUform,  short,  long, 
&c.     It  is  not  ncctJBsary  to  explain  these  terms,   as  they 
have  already,  for  the  most  part,  been  defined  in  another 

"Yha  petiole  may  be  fut'stet/ upon  itself,  as  in  several  Of- 
cmintacea,  &c. 


guige  it  meaiu  a  natural  or  anificiBl  alteration  ol'  the  original  colour  of  * 
part— T  a. 
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Clavifunn  {Petidua  daiiformis),  when  it  is  distinctly  eu- 
lai^ed  at  its  upper  part ;  as  in  Trapa  natana. 

CanaUcalutii  or  Channelled  (P.  catiaJkiiiattw),  wlieu  coa- 
vex  at  its  outer  surface  or  l)aek,  and  eoncave  along  the 
miildle,  on  tlie  side  next  tlie  stem ;  as  in  mauy  Untbeiiifera. 

Winged  {P.  alatus),  when  the  limb  of  the  leaf  is  prolonged 
upon  itself,  so  as  to  form  a  membranous  appendage  on  each 
side;  as  in  the  Orange-tree  {Citrus  Aarantiuin). 

In  compound  leaves,  the  common  petiole  is  sometimes 
formed  of  as  many  articulated  and  membranous  pieces  as 
there  are  pairs  of  leaflets  ;  as  is  observed  in  Quassia  amara, 
for  example,  and  many  species  of  Iiiga. 

Foliifonn  or  leaf-like  {P. /o/iiformis),  when  it  is  broad 
and  thin,  and  has  the  appearance  of  a  leaf.  In  tbis  case,  it 
very  often  takes  the  place  of  the  true  leaves,  which  exist 
only  in  young  individuals,  and  fall  off  at  a  certain  period. 
Thus  the  alleged  simple  leaves  of  the  Mimosa  of  New  Hol- 
land, are  nothing  hut  expanded  leaf-like  petioles.  They 
have  been  named  Phyllodia. 

Tlie  petiole  is  sometimes  accompanied  by  a  membranous 
sheall),  to  which  the  name  of  Oc/irea  has  been  gix'en,  and 
which  embraces  the  stem  in  its  whole  circumference.  The 
presence  of  this  Ochrea  is  one  of  the  best  characters  for 
distinguishing  the  plants  which  belong  to  the  family  of 
Polyffonea,  all  of  wliicli  are  furnished  with  it. 

R.  According  to  the  period  during  which  the  leaves  re- 
main on  the  stem   they  arc  distinguished  into, 

1.  CadmoHS  {F,  caduca),  when  they  fall  soon  after  then- 
first  ajtpearance  ;  as  in  many  species  of  Cactus, 

2.  Deciduous  (F.  dccidua),  when  they  fall  before  the  next 
set  spring  up;  as  in  the  Chestnut,  the  Lime,  &c, 

3.  Marcesceitt  {F.  marcescentia),  when  they  wither  upcw 
the  plant  before  falling ;  as  in  the  Oak. 

4.  Persistent  {F.  persislentia  ,  when  they  remain  on  the 
plant  more  than  one  year;  as  in  the  genera  Pinus  and 
Buxitt.    Trees  in  which  this  happens,  are  called  Evergreen. 
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The  true  compound  leof,  as  we  have  said,  is  that  wliicli, 
uti  a  common  petiole,  bears  several  leaflets  which  may  be 
separated  from  each  other,  without  being  individually  in- 
jured. These  leaflets  are  either  articulated  on  the  rachis 
or  common  stalk,  that  is,  attaclied  by  a  very  contracted 
point  of  the  base  of  their  little  prtiole,  or  continuous  with  it 
by  the  whole  base  of  their  petiole. 

Tltere  are  various  degrees  of  composition  in  lea%'es. 
Thus  the  common  petiole  may  be  simple,  or  it  may  be  ra- 
miJUd. 

Wlien  the  common  petiole  does  not  ramify,  the  leaf  is 
said  to  be  simply  compomtd  ;  hut  when  it  rainilies,  the  leaf 
is  decvmjiound  or  doubly  compound.  Wc  sliall  now  examine 
the  modifications  which  it  presents  in  these  two  cases. 

Leaves  which  are  simply  compound,  present  two  princi- 
pal modifications,  according  to  the  position  affected  by  the 
leaflets  of  which  they  are  composed.  Thus  all  the  leaflets 
sometimes  issue  from  the  very  summit  of  the  common  j>e- 
ttole,  as  in  the  Horse-chestnut,  the  Trefoil,  &e.  Sometimes, 
on  the  contrary,  they  come  off  from  the  lateral  parts  of  the 
common  petiole  or  rachis,  as  in  the  Ash,  the  Bladder- 
senna,  the  LocuBt-Trec  or  False  Acacia,  &c.  The  first  of 
these  two  modifications  produces  what  are  called  digitate 
leaven,  the  other  piimnte  leaves. 

Digitate  leaves  {F.dit/itata),  are  those  of  which  all  the 
leaflets  come  off  in  a  diverging  manner  from  the  top  of  the 
common  petiole,  like  the  fingers  of  the  hand  when  they  aie 
spread  out  *. 

The  number  of  leafiets  of  which  a  digitate  leaf  is  com- 
posed, varies  greatly,  as  may  bo  fceen  on  comparing  the 
leaves  of  the  Common  Clover,  which  has  three,  with  those 
of  the  Pari<r,   which   have  five  ;   of  the  I lorse-chestnnt, 


■  Or,  rather,  like  Ibe  li 


a  iiasipede  or  labipeile  biid. — Tr. 
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wLich  has  Beren ;  and  of  the  Lupines,  wliich  present  * 
greater  number.  According  to  the  number  of  tbetr  leaflets, 
digitate  leuvcR  are  divided  into, 

1.  Uiiifoliolate  [F.  uai/ulitJuta)  (Fig.  81),  wheu  ihey 
have  only  a  aingle  leaflet,  which,  however,  is  articulated  to 
the  suinmit  of  the  petiole.  lu  this  case,  analogical  reasons, 
and  tlie  existence  of  a  joint,  cause  this  leaf,  although  appa- 
rently simple,  to  he  ranked  among  the  compound  leaves. 
Of  this  kind  are  the  leaves  of  the  Orange-tree  {Citrus  Au- 
raalium),  of  liosa  simpUcifoita,  &c. 

2.  Tri/oliolaie  (F.  tri/oliolata)  (Fig.  83.),  when  they  have 
three  leaflets;  as  in  the  Buck-bean  {Menyantftes  tri/bliala) 
and  Wood  Sorrel  {Oxalia  AcetoseUa), 

3.  Quadri/biiolcite  {F,  quadrifoliolata),  composed  of  four 
leallcts ;  as  in  Marsika  (/uadrifdia. 

4.  QiiinquefolioUUe  {F.  tptinquefoliolaia),  having  five  leaf- 
lets ;  as  in  Cissus  guijiyuefolia,  FoletUilla  reptofts,  &c. 

5.  Septemfoliolate  (F.  septeiHjbiiotaia)  (Fig.  83.),  with  se- 
ven leaflets;  as  in  ttie  Horse-chestnut,  &c. 


6.  MultifoUolate  [F.  multifoUolata),  composed  of  nume- 
rous leaflets ;  as  in  Lnpinws  varirts. 

Phuiatt  leaves  (F.  pinnata)  (Fig,  84.),  as  we  have  said, 
are  those  which,  on  a  common  petiole,  bear 
a  greater  or  less  number  of  leaflets,  arrj 
ged  on  its  lateral  parts,  like  the  barbs  of  a 
feather  on  the  shaft.     Of  this  kind  are  I 
leaves  of  the  LocusUtree  (Robinia  Pseada-  •^ 
cacia)  and  the  Ash  (Fra-rittus  excelsior). 

The  leaflets  of  a  pinnate  leaf  may  be  op- 


B  pairs  of  leaflets ; 
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posite  to  each  other,  and  arranged  in  pain),  in  whicli 

the  leaf  m  said  to  be  oppositely  pinnate  ;  or  its  IratletB  may 

he  alternate,  when  il  is  said  to  be  atteniately  pinnate. 

Ojipositelti  pinnate  leaves  (K  opposite-pitmata)  are  also 
named  conjugate.     They  are  said  to  be, 

1.  Unijuffale  {F.vnijngala)  (Fig.  85.),  when  the  common 
petiole  bears  only  a  single  pair  of 
leaflots;  as  in  Lalftyrus  taCi/biitu 
aud  L.  sylfestria. 

2.  Bijugafe  (F.  hijugaia)  (Fig. 
S6.),  when  tliev  are  composed  of 
two  pairs  of  leaflets ;  as  in  certain 
Mintosie. 

3.  Trijugate  {F.  trijuijata),  having  thi 
as  in  Orobus  tuberosus. 

4.  Qjuidrijagate  [F.  guadrijngata),  having  four  {lairs. 

5.  Quinqucjttgaie  {F.  qutnquejugala),  having  five  pairs; 
as  in  Casiia  Fistuh. 

6.  Muilijttgate  {F.  multijugata),  wlien  the  pairs  of  leaflets 
are  in  indeterminate  number ;  as  in  Astragalus  glycyphyllos, 
Vina  Cracca,  &c. 

Oppositely  pinnate  leaves  are  said  to  be 

Pari-pitmate,  abruptly  pinnate,  or  pinnate  without  an  odd 
leaflet  {F.  jHtri-pimtata)  (Fig.  87.)»  when  the  leafleUi  are 
attached  in  pairs,  and  the  top 
of  the  common  petiole  does  not 
present  either  a  solitary  leaflet, 
or  a  tendril  occupying  it«  place; 
as  in  Ceratonia  Si/iqua,  Orobits 
tuberosug,  &c.  On  the  contrary, 
they  are  said  to  be —  "'"'■■        "*"*       ^^•'''• 

Jmpari'pinnale,  or  pinnate  with  an  odd  leaflet  {F.  imparl- 
pinnatu)  (Fig-  88.),  when  the  common  petiole  is  terminated 
by  a  solitary  leaflet;  as  in  Robinia  Psettdacacia  and  Fraxi' 
nus  excelsior. 

Imparl- pinnate  leaves  are  named  (r{/bliolafe  (F.  impart' 
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pinTtata  trifoliolata),  when  above  the  single  pair  of  leatleU, 
of  wliich  they  are  formed,  there  is  a  HoliUry  p«tio)ate  leaf- 
let ;  as  ill  the  genera  Doikhoi,  Glycints,  P/inseoltts,  &c. 

Interrvfitedly  pinnate  leaves  {F.  inlerruple-pinruita)  (F^. 
89.),  are  those  whose  leaflets  arc  nlteriiately  large  and 
Email;  as  in  Common  Agrimony  (Agrimonia  Mupatoria). 

Dcvursively-pimiaie  leaves,  or  tliuse  of  which  the  common 
petiole  is  winged  hy  the  prolongatiou  of  the  base  of  the 
leaflets,  we  do  not  consider  as  compound  leaver,  as  none  of 
the  leaflets  can  be  pulled  off  without  tearing  the  others. 
They  are  merely  pimiatifid  loaves. 

Decompound  le^ve^  {F.  decomjMsita)  (Fig.  90.)  are  those 


Fig-90.  rig.fli. 

in  which  the  common  petiole  is  divided  into  seconilary  pe- 
tioles, which  bear  leaflets.     They  are  named, 

1.  Diijitaic-piiinnte  (F.  diijitato-p'tnnata),  when  tlie  se- 
condary jictiolea  represent  pinnate  leaves  all  issuing  from 
the  top  of  the  common  petiole ;  as  in  certain  Mtmoste. 

2.  Bigemiiuile  {F.  bigeminata),  when  each  of  tlie  second- 
ary petioles  bears  a  single  pair  of  leafleU ;  as  in  Mimoaa 
Unguis-cati, 

3.  Bipinnate  {F.  liipinnota,  diipliccUo-pinnata)^  when  the 
secondary  petioles  arc  so  many  pinnate  leaves,  proceeding 
from  a  common  petiole :  as  in  Mimosa  Julibrizitt,  &c. 

Supradecompouiid  ]cn\ea  {F.  sitpradecomposifa)  (Fig.  91.) 
are  those  in  which  the  secondary  petioles  are  divided  into 
tertiary  petioles,  bearing  leaflets.     Thus  a  tritemate  supra- 
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decompound  leaf  'm  one  wliose  common  petiole  divides  into 
three  secondary  petioles,  each  of  which  is  again  divided  into 
tliree  tertiary  petioles,  wliich  themselves  hear  each  three 
leaflets ;  as  in  Acttea  spkata. 

We  have  now,  in  some  degree,  described  the  numerous 
varieties  of  form,  figure,  consistence,  simplicity,  and  decom- 
position, wlticli  leaves  present.  It  was  judged  necessary  to 
he  somewhat  particular  in  this  respect,  as  many  other  or- 
gans, which  we  shall  examine  in  succession,  such  as  the 
stipules,  sepals,  petals,  &c.,  exhibit  similar  modifications  in 
their  figure,  form,  structure,  and  other  qualities,  which 
being  once  described  and  defined,  need  only  bo  mentioned 
to  be  perfectly  understood. 


Stnicttire,  Uses,  and  Functions  of  Leaves. 

Leaves,  as  we  have  already  said,  are  formed  of  three 
principal  organs,  namely,  a  bundle  of  vessels  coming  from 
the  stem ;  parenchyniatuus  substance,  which  is  a  prolonga- 
tion of  the  herb:iceou8  envelope  of  the  bark ;  and,  lastly,  a. 
portion  of  epidermis,  by  which  they  are  covered  in  tlieiv 
whole  extent. 

The  bundle  of  vessels  constitutes  the  petiole,  when  the 
latter  in  present.  These  vessels  are  tracheie,  false  trudiese 
and  porous  vessels.  In  the  petiole,  they  are  externally  en- 
veloped by  a  layer  of  the  herbaceous  substance,  which  is 
prolonged  over  them  when  they  come  off  from  the  stem. 
By  their  expansion  and  successive  ramili cations,  they  form 
the  network  of  the  leaf.  The  meshes  or  empty  spacer 
which  they  leave  between  them  are  filled  with  parenchy* 
matoiis  tissue  coming  from  the  bark.  This  parenchyma  i* 
sometimes  wanting,  as  in  the  ilydrogelon,  when  the  leaf, 
conGisttng  of  its  vascular  network  alone,  presents  llie  ap- 
pearance of  a  kind  of  lattice-work  or  lace. 

The  epidermis  which  covers  the  surfaces  of  the  leaf  is 
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geoerally  thin  and  very  porous,  especially  at  the  under 
surface.  Tlie  two  laminEt  of  this  organ,  seen  upon  the 
upper  and  under  surfaces  of  the  leaf,  cover  the  part  which 
iH  formed  hy  the  vasculnr  fibres  and  parencliyma,  and  to 
which  Profi'SBor  De  Candolle  lias  proponed  giving  the  name 
of  Mesop/ii/f/iim.  This  organ  is  ^melimes  very  thin,  as  it 
observed  in  iiat  and  membranous  leaves;  but  in  such  as 
arc  thick  and  fleshy,  in  those  of  succulent  plants  for  ex- 
ample, it  is  greatly  developed,  and  gives  the  leaf  its  form. 

The  Stoinata  or  pores  which  are  obfierved  on  leaves,  ar*^ 
according  to  some  authors,  nothing  but  the  upper  ori£cee 
of  the  sap-vessels  ;  from  whence  it  results  that  they  are  the 
more  abundant  the  more  fibrous  the  leaf  ie. 

The  leaves  and  i-oots  are  the  principal  organe  of  ahsorp- 
tion  and  nutrition  in  vegetables.  The  former  absorb  from 
the  atmosphere  the  nutritious  substances  which  are  subser- 
vient to  growth.  Accordingly,  some  authors  have  designa- 
ted them  by  the  name  of  aerial  roofs.  They  are  also  sub- 
servient to  otiier  purjioses  of  great  importance  in  the  eco- 
nomy of  plants.  They  transpire  and  exhnle  the  fluids 
which  have  become  useless  to  vegetation,  and  it  is  hv  their 
agency  that  the  sap  is  freed  of  the  atjueous  juices  ivliich  it 
contains,  and  acquires  all  its  nutritive  (|ualiticB. 

It  is  chiefly  by  the  jmres  situated  on  the  lower  surface  of 
the  leaves  of  woody  plants  that  the  aijucous  vapours  and 
gases  diffused  in  the  atmosjthere  are  absorbed.  Xhe  lower 
surface,  in  fact,  is  softer,  loss  smooth,  and  is  almost  alwavs 
covered  by  a  light  down  which  is  favourable  to  this  absorp- 
tion ;  while  the  upper  surface,  on  the  contrary,  is  smoother, 
generally  glabrous,  and  performs  the  excretion  of  the  Suids 
which  are  useless  for  the  nutrition  of  the  plant.  This  ex- 
cretion is  named  transpiration  in  vegetables. 

The  leaves  of  herbaceous  plants,  hcfng  nearer  the  ground, 
and  immersed  in  a  constantly  humid  atmosphere,  absorb 
equally  by  both  surfaces.  The  knowledge  of  this  fact  we 
owe  to  the  celebrated  Bonnet.     That  naturalist  laid  some 
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leaves  of  a  tree  upon  water,  placing  their  lower 
undermost,  in  wliich  state  tliey  remained  fresh  and  green 
for  several  monttix ;  while  others,  which  he  placed  on  the 
water  with  their  upper  surface  in  contact  with  it,  hecame 
withered  in  a  few  d»ya.  Leaves  of  herbaceous  plants  r^ 
matned  green  fur  a  very  lung  lime  in  hoth  positions. 

The  decompoRition  of  the  carbonic  acid  absorbed  from 
the  air  is  effected  in  the  parenchyma  of  llio  leaves,  as  well 
as  in  all  the  other  green  and  herbaceous  parts  of  ibu  vege- 
table. Wlien  exposed  to  the  action  of  the  sun,  they  decom- 
pose that  gus,  retain  its  carbon  and  disengage  the  oxygen. 
The  reverse  takes  place  when  they  are  vnthdraivn  from 
the  influence  of  light,  in  which  case  they  extract  from  the 
air  a  portion  of  its  oxygen,  which  they  replace  by  disenga- 
ging an  equal  qiuintity  of  carbonic  acid  gas.  It  is  well 
known  that  vegetables,  when  removed  from  the  influence 
of  the  sun,  become  blanched,  in  other  words,  lotie  their  green 
colour,  are  rendered  sofl  and  watery,  and  contain  a  larger 
proportion  of  saccharine  principle.  But  we  shall  speak 
more  particularly  of  the  phenomena  of  ahsorplinn  and  tran- 
spiration, when  we  come  to  treat  of  nutrition  in  plants. 

The  leaves  are  susceptible  of  certain  motions  which  evi- 
dently depend  upon  the  irritability  of  which  they  are  pos- 
sessed. This  prujierty  in  plants  is  clearly  established  by 
numerous  and  authentic  facts. 

If  a  branch  still  attached  to  its  stem  be  so  placed  that  the 
lower  surface  of  the  leaves  is  turned  npivards,  the  leaves 
will  be  seen  gradually  to  turn  round  and  resume  their  na- 
tural position.  This  fact  may  be  daily  observed  in  pruning 
and  palUading  espaliers ;  such  as  the  Peach,  the  Vine,  &c. 

Compound  and  articulated  leaves,  in  other  words,  those 
whose  leaflets  arc  attached  by  a  joint  to  the  common  peti- 
ole, are  those  which  present  the  most  remarkable  motions. 
Thus  the  leaflets  of  many  Leguminosce,  wliose  leaves  are 
all  articulated,  have  a  different  position  at  night  from  (hat 
which  they  occupy  in  the  day.    Linnsrus  called  this  singular 
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phenomenon  the  sleep  of  plants.  The  leaflets  of  the  Acadi, 
for  examiile,  are  extended  nearly  in  a  horizontal  direction 
at  sunrise;  but  as  the  day  advances,  they  gradually  rise, 
and  at  length  become  almost  vertical,  falling  again  as  the 
day  declines. 

Other  plants  present  similar  phenomena,  Artiich  appear 
to  us  to  depend  upon  the  influence  of  light,  as,  in  fact,  may 
be  inferred  from  the  ingenious  experiments  of  M.  De  Can- 
dolle.  That  excellent  botanist  having  placed  some  plank 
with  compound  leaves  in  a  darlt  cellar,  changed  their  hours 
of  sleeping  and  waking,  by  deprivuig  them  of  light  during 
the  day,  and  exposing  them  to  a  strong  light  at  night. 

But  the  leaves  of  certain  plants  also  perform  motions  de- 
pending upon  irritability,  and  which  cannot  be  attributed 
to  the  influence  of  light  alone.  The  Sensitive  Plant  (Mi- 
mosa pudica)  is  of  this  kind.  The  slightest  sliock,  the  least 
agitation  of  the  air,  the  shadow  of  a  cloud  or  of  anv~  other 
body,  the  action  of  the  electric  fluid,  heat,  cold,  irritating 
vapours,  such  as  chlorin  or  nitrous  gas,  are  sufficient  to 
cause  its  leaflets  to  perform  the  most  singular  motions.  If 
one  of  them  he  touched,  it  raises  itself  against  the  one  wLit^ 
Is  opposite  to  it,  and  presently  all  the  other  leaflets  of  the 
same  leaf  perform  a  similar  motion,  until  at  length  they 
cover  each  other  like  tiles  on  the  roof  a  house.  The  leaf 
itself  soon  after  bends  towards  the  ground.  But,  in  a  short 
time,  if  the  exciting  cause  has  ceased  to  operate,  all  these 
parts,  which  seemed  withered,  resume  their  natural  aspect 
and  position. 

Hedysarum  Qyrans,  a  singular  plant,  which  is  a  native  of 
Bengal,  presents  very  remarkable  motions.  Its  leaves  are 
unifoliate,  and  have  two  smaller  lateral  stipules.  The  two 
stipules  perform  a  twofold  motion  of  bending  and  twisting 
upon  themselves,  which  in  the  one  appears  to  be  independ- 
ent of  that  of  the  other.  In  fact,  one  of  them  sometimes 
moves  with  rapidity,  while  the  other  continues  at  reel. 
This  motion  takes  place  without  the  intervention  of  any 
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rxti'ruul  Btimiiliiii,  and  U  not  suspended  at  night.  The  mo- 
liou  of  the  leaflet,  on  tlie  contrary,  appears  to  depend  upon 
t)ie  action  of  light,  and  ceases  tvhcn  the  plant  is  witlidrawa 
from  it. 

The  leaflets  of  the  Porliera  approach  each  other  and  stick 
together,  whenever  the  sky  is  cloudy. 

Dioiiera  Muscijju/a,  a  native  of  North  America,  has  two 
lobct)  connected  by  an  intermediate  binge,  at  the  extremity 
of  its  leaves.  When  an  insect  or  any  other  body  touches 
and  irritates  one  of  the  small  glaudular  bodies  which  are 
observed  on  t)ieir  upper  surface,  the  two  lobes  quickly  risct 
ap|>roach  each  other,  and  seize  the  insect  by  wliich  they 
were  irritated.  From  this  circumstance,  the  plant  has  re- 
ceived the  vulgar  name  of  Fly-trap,  But  it  is  to  he  re- 
marked, that  the  only  irritable  parts  in  this  leaf  are  the  two 
or  three  small  glandular  points  which  are  observed  on  its 
upper  surface. 

M.  Du  Trochet,  of  whom  we  have  already  made  honour- 
able mention  in  the  course  of  this  work,  lias  particularly 
attended  to  the  motions  uf  the  leaves  of  vegetables,  more 
especially  in  the  Sensitive  Plant.  The  opinions  wliich  he 
has  formed  on  tliis  subject,  we  shall  here  briefly  state. 

At  the  base  of  the  petiole  of  articttlated  leaves,  which  are 
the  only  ones  that  exhibit  the  motions  dependent  upon  irri- 
tiibility,  there  is  oltscrved  a  swelling  which  is  afterwards 
terminated  by  a  very  perceplihle  contraction.  It  had  been 
supposed  that  the  motions  took  place  in  this  contracted 
part,  which  was  looked  upou  as  similar  lo  the  joints  of  the 
limbs  of  animals;  but  M.  Du  Trochet's  experiments  tend 
to  prove  that  all  the  motions  are  performed  in  the  eiilai^ed 
part  itself,  and  that  they  consist  solely  of  flexion  and  rising. 
In  the  lirst  of  these  cases,  it  forms  a  curve,  the  convexity 
of  which  is  turned  upwards.  In  tlie  other  case,  it  is  nearly 
straight.  The  enlargement  at  the  base  of  the  leaf  is  essen- 
tially complied  of  tine  and  delicate  cellular  tissue,  furnished 
with  a  very  large  iguanlity  of  small  grains  of  a  green  co- 
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lour,  Tchich,  in  BL  Dii  Trochet's  opinion,  ar«  eo  vaanj  ner- 
vous  oorpusculos.  At  tlic  centre  is  found  a  bundlft  of  »it- 
tritiouB  vessels.  The  cclltilar  tieeue  of  the  enlarged  (mit 
is  the  seat  of  the  motiOTis  wliich  the  petiole  performs,  and 
these  motions  may  be  destroyed  by  removing  it.  Tttiu 
when  the  eellulav  tissue  is  taken  away  from  the  lower  wde 
of  tlie  enlargement,  the  leaf  remains  bent,  and  is  incapabli? 
of  rising ;  and,  when  it  is  removed  from  the  upper  part,  the 
leaf  retains  the  faculty  of  rising,  but  is  do  longer  able  to 
bend.  From  this  experiment  it  clearly  follows,  that  the 
bending  of  the  leaf  is  produced  by  the  action  of  the  upper 
part  of  the  enlargement,  while  its  rising  is  effected  by 
meann  of  the  lower  part.  These  parts  may  be  compared 
to  two  opposing  springs,  one  of  which  becomes  alternately 
stronger  than  the  other. 

In  more  attentively  examining  the  internal  organiKation 
of  the  enlargement,  M.  Du  Trocbet  made  anollier  discovery. 
If  a  very  thin  slice  of  thu  celhilar  tissue  of  this  part  be  cat 
off  from  the  upper  side,  it  immediately  bends  in  a  oircular 
form,  with  its  concavity  always  directed  towards  the  axis 
of  the  enlargement.  If  the  same  operation  be  performed 
on  the  lower  side,  the  concavity  of  the  circle  'm  also  direct- 
ed towards  the  centre.  From  this  it  would  appear  that  the 
enlargement  is  composed  of  two  antagonist  springs,  whicli 
have  a  tendency  to  curve  in  opposite  directions,  the  lonvT 
spring  raising  the  petiole,  while  the  upper  depresKes  it 
M.  Du  Trochet  gives  the  name  of  incurvation  to  this  pro- 
perty, whicli  the  lamina;  of  the  enlargement  of  the  petiole 


The  immediate  cause  of  these  motions  of  incnrvation  re- 
sides, according  to  our  anthor,  in  the  nervous  action  exci- 
ted by  external  agents  It  was  natural  enough  for  M.  Du 
Trochet,  after  attributing  to  plants  a  nervous  system  sinv 


lar  to  that  of  a 


lals  ,to  give  it,  in  the  phi 


B  which  that  system  exurcisea 


tation,  the  important  ii 

upon  the  actions  of  animal  life.   In  this  way,  then,  the  aAtioM 
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of  tlia  nrr^'ous  syetem  is  the  cause  of  the  viuble  motions  of 
vegetables,  as  it  is  of  those  of  animals.  But,  were  this 
really  the  case,  the  iiervous  Byeteni  irould  be,  as  in  aui- 
ntals,  the  orgau  by  which  these  mutious  arc  transmitted ; 
or,  in  other  words,  the  part  which  transmits  tlic  stimulus 
which  excites  tlie  action  of  that  system.  Now,  by  M.  Bu 
Trochet's  own  avowal,  this  is  not  the  fact ;  for,  by  extreme- 
ly delicate  experiments,  ho  has  found  that  the  nervous  ac- 
tion wtiich  produces  the  motions  of  the  leaves,  ie  transmitted 
solely  by  Uie  vessels  which  form  the  medullary  tube,  although 
these  vessels  are  entirely  destitute  of  nervous  tubercles. 
Id  this  manner,  then,  the  nervous  system  of  vegetables 
would  be  the  agent  of  the  ner^'ous  power,  without  being 
the  organ  by  which  that  power  is  transmitted. 

From  this  brief  statement,  it  would  appear  to  us  that  the 
important  qucslioii  of  the  cause  of  the  motions  of  the  h 
has  not  yet  received  a  fuU  solution,  and  that  new  experi- 
ments are  still  necessary  to  enable  us  to  come  to  any  satis- 
fantory  conclusion  with  resi>ect  to  it. 


0/ Deviation,  or  the  Fall  of  the  Leaces. 

A  I'ERioD  arrives  every  year,  when  most  vegetables  are 
stripped  of  their  leaves.  It  is  commonly  at  the  end  of  au- 
tumn, or  the  beginning  of  whiter,  that  trees  lose  their  fo- 
liage. But  tlie  phenomenon  does  not  take  place  at  the 
same  period  in.all  plants.  It  is  observed,  in  general,  lliat 
tbe  trees  whose  leaves  are  earliest  expanded,  are  also  thosa 
which  lose  them  Urst,  as  is  seen  to  he  the  case  with  the 
Lime,  the  Horse-chestnut,  &c.  The  Elder  forms  an  excep- 
tion to  this  rule ;  for  its  leaves  appear  at  an  early  season, 
and  are  very  late  in  falling.  The  Common  Ash  presents 
another  peculiarity :  its  leaves  are  very  late  in  coming  out, 
and  fall  at  the  end  of  summer. 

Petiulate  leave**,  and  especially  those  which  are  articu- 
lated npon  the  stem,  detach  themselves  sooner  than  those 
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which  are  sessile,  and  still  more  so  than  those  which  are 
amplexicaul.  In  general,  in  herbaceims  plants,  w^hether^ 
annual  or  perennial,  the  leaves  die  along  with  the  stem, 
without  previously  separating. 

There  are  trees  and  shrubs  which  remain  always  adorned 
with  their  foliage.  These  are,  in  general,  the  resinous 
species,  sucli  as  Pines  and  Firs,  or  certaun  veg^etables  whose 
leaves  arc  stiff  and  leathery,  as  the  Myrtles,  Alaterpi,  Roser 
laurels  CXeriaJ,  &c.     These  are  named  Evergreen  trees. 

Although  the  fall  of  the  leaves  generally  takes  place  at 
the  approach  of  winter,  cold  is  not  to  be  considered  as  the 
principal  cause  of  this  phenomenon.  It  is  much  more  na- 
tural to  attribute  it  to  the  cessation  of  vegetation,  and  the 
want  of  nourishment  which  the  leaves  experience  at  that 
season,  when  tlie  course  of  the  sap  is  interrupted.  The 
vessels  of  the  leaf  contract,  dry  up,  and,  soon  afler,  that 
organ  is  detached  from  the  twig  on  which  it  had  been 
developed. 

Economical  and  Medicinal  Uses  of  the  Leaves, 

Many  vegetables  are  cultivated  in  our  gardens  on  ac- 
count of  tlieir  leaves,  which  afford  excellent  food.  Thus 
we  ficquently  employ  different  varieties  of  Cabbage,  Spi- 
nage.  Sorrel,  Celery,  Artichoke,  and  many  other  species. 
It  may  here  be  remarked,  that  cultivators  often  take  advan- 
tage of  the  property  which  vegetables  possess,  when  re- 
moved from  the  action  of  light,  of  becoming  more  tender 
and  saccharine,  to  render  them  better  adapted  for  being 
used  as  food  by  man. 

Leaves  possess  many  useful  medicinal  properties;  and 
in  reference  to  this  subject,  may  be  arranged  as  follows : 

1.  Emollient  leaves  :  Marsh-mallow,  AUhcBa  offi^inaiis  • 
Round-leaved  Mallow,  Mfdva  rotmidifolia  ;  Beet,  Beta  vui- 
garis. 

2.  Bitter  or   Tbwic  leaves  :    Marsh  Trefoil,  Mei^yanihe^ 
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tri/ulUiia  ;  Commuti  Speedwell,  P'eronica  officittalis ;  Water 
Speedwell  or  Brooklime,  Veronica  Beccabunga;  CouitaOii 
Cciilaury,  Erythrcm  CetUaurium. 

3.  Exciting  or  Stimulant  leaves :  the  Orange,  Citrus  Au^ 
ranlium  ;  Peppcr-raiot,  Mentha  piperita  ;  Curled  Mint, 
Mentha  crispa;  Sage,  Salvia  qfficitiaiis ;  Water  Cress,  Si- 
syiiibriuM  Nasturtium ;  Scurvy-grass,  Cochlearia  officinalis ; 
(Jarden  Crese,  Lepidimn  sativum. 

4.  Narcotic  leaves :  Hemlock,  Conium  macufatum  ;  Stra- 
monium, Datura  Stramonium;  Tobacco,  Niaitiana  Taba~ 
cum;  Belladonna,  Atrojia  Belladonna;  Purple  Foxglove, 
Diffifafis  purpurea,  fcc. 

5.  /*Mr(7a(ire  leaves :  Italian  Senna,  Cassia  Senna;  Alex-  , 
undrian  Senna,  Cassia  lant^eolata  ;  Gratiola,  GratvAa  offici-  ^ 
naiis ;  Bladder  Senna,  Colutea  arborescent. 
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CHAPTER  V. 

OF  THE  STIPULES. 

The  S(ipufc»  (Stipute)  {Fig-  92.  a,a,a),viiC 

oected  with  the  leavea.     They  do  ngt  exist  ax  monoootfU- 

donous  plants,  but  only  in  those 

which  are  dicotyledonous,  of  which) 

however,  some  have  none.     They 

are  small  scale-like  or  leafy  appeit- 

di^eB,  which  are  observed  at  the 

point  where  the  leaves  come  off 

from   the   stem.      They  are  com- 
monly in  pairs,  there  being  one  on 

each  aide  of  the  petiole,  as  in  the 

Hornbeam  and  Lime.     They  are 

more  frequently  free,  not  being  at-  »»««fc 

tached  to  the  petiole ;  but,  at  other  timee,  they  are  united 
to  the  base  of  that  organ,  as  in  the  genus  Boko. 

The  stipules  afford  excellent  characters  for  the  arrange. 
ment  of  plants.  When  a  vegetable  of  a  natural  family  has 
these  oi^ans,  it  is  very  seldom  the  case  that  all  tfae  otben 
are  not  equally  provided  with  them.  Thus  they  exist  in 
all  the  plants  of  the  families  of  LeguminostB,  Boaacea^  7W- 
acea,  &c. 

As  they  fall  off  very  easily  when  they  are  free,  their  ab- 
sence might  sometimes  induce  one  to  suppose  a  plant  desti* 
tute  of  them ;  but  this  error  may  easily  be  avoided  by  ol^ 
serving  that  they  always  leave  on  the  stem,  at  the  place 
where  they  were  attached,  a  small  cicatrix,  which  attests 
the  fact  of  their  having  existed. 

In  the  exotic  Rubiacese,  with  opposite  leaves,  such  a*  the 
genera  Coffaa,  Pnychotria,  and  Cinrhona,  the  stipalea  are 
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situated  between  the  leaves,  and  appear  to  be  notbing  but 
abortive  leaves.  In  fact,  in  the  Rubiaceffi  of  our  climates, 
such  as  the  genera  Galium,  Uuhia,  and  Asperala,  tliey  are 
substituted  by  true  loaves,  which  then  form  a  whorl  around 
the  stcni. 

Some  plants,  as  the  Barberry  [Berberis  viili/aris),  have 
single  stipules. 

When  there  are  two,  they  are  alwaj-s  distinct  from  each 
other;  hut  sometimes  they  unite  and  arc  connate  {Stipulte 
coimatfe),  as  in  the  Hop  (HumiiUia  Lvpulus).  The  stipules 
may  be  united  nithin  the  axil  of  (he  leaf,  between  (he  stem 
and  the  petiole,  in  which  case  they  are  said  to  be  axUlar 
(iS.  axil/areii) ;  as  in  Melianthns  major.  It  is  very  probable 
th»t  the  membranous  ehcath  of  the  Polygonese,  to  which 
the  name  of  (Mirea  has  been  given,  is  formed  by  the  union 
of  two  stipules. 

The  stipules  vary  greatly  in  their  nature  and  consistence. 
Thus  they  may  ha  Jhliaceuaa  (S.  J'oiiacete]  ;  in  other  words, 
similar  to  leaves,  as  in  tlie  Common  Agrimony  {Agrimaaa 
Eiipatoria):  mfiitbranoua  (S.  taembranacea),  as  in  the  genera 
Ficm  and  Magitoiia;  apiiwscent  or  thorny  (S.  spinescenteg),  as 
in  the  Jiijuhe  (ZizffpAiis  vulgarh),  and  the  Gooseberry  (Ri- 
bet  GrossiiJaria). 

Ihai^ffure  is  not  less  diversified  than  that  of  the  leaves. 
Thus  they  may  bo  orbicular,  *>val,  siigitlate,  reuifurm,  &c. 
They  may  also  be  entjre,  toothed,  or  laciniate. 

Willi  respect  to  duration,  some  tae  fugacious  {S.fugaces), 
or  fall  off  before  the  leaves;  as  in  the  Common  Fig  (Ficus 
carica),  and  the  Lime  ( Tilia  europata).  Others  are  merely 
caducous,  ur  fall  at  the  same  time  as  tbe  leaves ;  as  is  the 
case  in  most  plants.  Lastly,  There  are  others  which  con- 
tinue for  a  longer  or  shorter  lime  al'ter  the  leaves  have 
&llen  ;  as  in  tlie  Jujuhe,  the  Gooseberry,  &c. 

Tbe  use  of  the  stipules  appears  to  be  to  protwt  the  leaves 
before  their  ex|mnsion,  as  b  evidently  shown  by  tbelr  rela- 
tive dis|>OHitioti  in  the  Imds  of  the  Atnetttmea,  RosacecE,  anil 
"ther  families. 
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CHAPTER  VL 


OF  THE  TENDRILS  OK  CIKRHI. 


By  these  names  are  designated  appendages  i^hich  mre 
generally  filamentous,  situated  on  different  parts  of  the 
plant,  simple  or  branched,  twist  themselves,  in  a  spiral 
form,  around  neighbouring  bodies,  and  thus  serve  to  sufH 
port  the  stem  of  weak  and  climbing  plants. 

Tendrils  {Cirrhi)  are  in  all  cases  abortive  organs.  Somc^ 
limes,  in  fact,  they  are  floral  pediAicles,  which  have  been 
greatly  elongated,  as  in  the  Vine,  and  are  occasionally  seen 
to  bear  flowers  and  fruits.  Sometimes  they  are  formed  of 
petioles ;  as  in  many  species  of  Lathyru&j  ViciOj  and  other 
genera.  At  other  times,  they  arc  altered  stipules^  or  even 
abortive  twigs.  Not  unfrequently,  the  leaves  tbemselTes 
are  rolled  up  at  the  extremity,  and  thus  constitute  a  kind 
of  tendrils,  as  in  the  Pink. 

The  relative  position  of  the  tendrils  deserves  to  be  care- 
fully attended  to,  as  it  indicates  the  organ  for  which  they 
are  substituted.  Thus  in  the  Vine  they  are,  like  tlie  clus- 
ters of  flowers,  opposite  to  the  leaves,  which  shows  them  to 
be  abortive  clusters.  They  are  axiUar  in  the  Passion- 
flowers ;  petiolar  in  Lathyrus  latifolius  and  Fumaria  vesica- 
ria  ;  peduncular  in  the  Vine ;  stipular  in  certain  species  of 
Smilax.  Lastly,  they  may  be  simple^  as  in  Bryonia  cUba^ 
or  brandied^  as  in  Cobcea  scafidens. 

The  name  of  Claspers  is  given  to  the  kind  of  roots  which 
sarmentaceous  and  climbing  plants  sink  into  the  bodies  on 
which  they  raise  themselves,  as  in  the  Ry  and  Bigtumia 
radicans  ;  while  that  of  suckers  is  given  to  the  very  slender 
filaments  which  are  met  with  on  the  surface  of  claspers^ 
and  which  appear  to  be  destined  to  absorb  the  nutritious 
parts  contained  in  the  body  into  which  they  are  inserted* 
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CHAPTER  VII 


in-   THE  SPINES  AND  PHICKI-ES. 


Spines  or  Thorns  (Sijintr)  (Fig. 
vrgiRQH,  formed  by  tlie  prolonga- 
tion of  the  internal  tissue  of  tlie 
vegetable;  wltile  I'rwklfn  (Aculei) 
oHgiiinte  only  from  tbo  most  ex- 
ternal part  of  plants,  that  is,  from 
the  epidermis,  from  whfrh  tliey 
may  be  detached  with  tlie  great- 


Tbe  origin  and  nature  of  the  spines  arc  not  less  variable 
than  their  seat.  They  are  substituted  for  the  leaves  in  cer- 
tain African  species  of  AsparngiiN,  and  for  the  stipules  in 
the  Jujube  and  the  Gooseberry.  Very  fierjuently  they  are 
merely  abortive  twigs;  as  iu  the  Sloe,  which,  on  being 
transplanted  into  a  good  soil,  changes  its  spines  into  twigs. 
The  trunk  of  KOino  trees  is  so  covered  with  spines  as  to 
render  them  inuccesaible ;  of  which  kind  are  the  different 
species  of  Glcdilschia.  The  persistent  petioles  of  Astragalus 
Traffacnnthoa  are  converted  into  spines. 

Acconitiig  to  their  situation  and  origin,  they  are  cauline 
[Spina  cauHntr),  when  they  spring  from  the  stem ;  as  in  tbe-^ 
genera  Cwttix  and  GktlUschia. 

Terminal  (Sp.  ierminak»),  when  ibey  are  developed  at 
tbo  extremity  of  the  branchea  and  twigs ;  as  in  the  Sloe 
{Prvnus  apinom). 

Axiilar  (Sp,  axiliares),  when  they  arc  situated  in  the 
axilla  of  the  leaves ;  as  in  the  Citron  (Citrus  medico). 

hfra-aTiUar  (Sp.  iiifra-axillares),  when  they  spring  from 
beneath  leavea  or  twigs;  us  in  the  Gooseberry. 
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Lastly,  they  may  be  simpley  branchedj  soUtary^  or  Jhscicu- 
late.  These  terms  it  is  unnecessary  to  define,  as  their 
meaning  is  obvious. 

Prickles  (Actdei)  (Fig.  94.),  have  been  considered  by  some 
physiologists  as  indurated  hairs.  They  adhere 
but  slightly  to  the  parts  on  which  they  are  ob- 
served, and  may  easily  be  detached  from  them, 
as  is  seen  in  the  genus  Rosa, 

The  modifications  which  they  present  with 
respect  to  situation,  form,  &c.  are  the  same  as 
in  the  spines.  t^9^ 
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CHAPTEH  VUI. 


OF  nuthition  in  vegetables. 


Having  now  examiaed  all  the  organs  of  vegetation,  in 
other  wodIk,  tliose  which  are  subservient  to  the  develoiH 
ment  and  fDrinntiun  vf  the  vegetable,  let  us  next  see  in 
what  manner  nutrition  is  eflected,  what  are  the  functions 
of  tlieso  different  organs  individually  with  respect  to  it^ 
and  what  are  the  circumstances  necessary  for  its  being 
performed. 

Nutrition  is  a  function  by  which  vegetables  assimilate  s 
portion  of  the  solid,  licjuid,  or  gaseous  substances  distri- 
buted  in  the  earth  or  in  the  atmosphere,  and  which  thejf  j 
absorb  in  these  media,  either  by  the  delicate  extremities  ofl 
their  radicles,  or  by  means  of  the  green  parts  which  thef  1 
spread  out  in  the  atmosphere. 

The  absorption  of  these  substances,  and  their  introduo*  | 
tion  into  tlie  vegetable  tisBue,  are  effected  by  virtue  of  a 
peculiar  power  of  suction  with  which  these  different  parts 
are  endowed.  We  sliall  first  explain  the  suction  or  absorp- 
tion performed  by  the  roots  within  the  soil,  and  by  the 
leaves  and  other  green  parts  in  the  atmosphere ;  after  which 
we  shall  describe  the  progress  of  the  nutritious  juices,  or 
the  sap.  from  the  roots  towards  the  leaves.  Wo  shall  then 
cj^amiue  the  phenomena  of  transpiration,  expiration,  and 
excretion,  and  afterwards  follow  ihe  sap  in  its  retrograde 
course  from  the  leaves  towards  the  roots, 
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1.  0/ Absorption  or  Suction. 

We  have  already  said  that  the  roota  absorb  the  fluids  and 
gagea  which  occur  diffused  in  the  soil,  by  the  minate  extte^ 
mities  of  their  fibrils.  But  all  the  green  parts  of  vegetablei^ 
such  as  the  leaves,  the  young  branches,  &c.  are  in  like 
manner  possessed  of  a  very  remarkable  power  of  suctiooy 
and  contribute  to  the  performance  of  thia  important  fmie- 
tion. 

Immersed  in  the  earth,  the  capillary  radicles  extract 
from  it  the  moisture  with  which  it  is  impregnated,  by 
means  of  a  kind  of  spongioles  or  aspirant  mouths  situated 
at  their  extremity.  Water  is  the  necessary  vehicle  of  the 
nutritive  substances  of  plants.  It  does  not  form  the  bfOtiB 
of  the  alimentation  of  the  vegetable,  as  the  older  naturalists 
imagined ;  but  it  forms  a  solvent  or  menstruum  to  the 
bodies  which  are  to  be  assimilated.  In  fact,  if  a  plant  hb 
made  to  vegetate  in  distilled  water,  and  withdrawn  fiinii 
all  foreign  influence,  it  will  soon  perish.  Besides,  do  tMrtr 
vegetables  contain  carbon,  gases,  earthy  substancses,  salts, 
and  even  metals  in  the  state  of  oxides,  or  in  Qpmbination 
with  acids  ?  Now,  could  water  give  rise  to  these  different 
substances  ?  Let  us  see,  then,  by  what  means  they  have 
been  introduced  into  the  interior  of  the  plant,  of  -which 
they  have  become  constituent  parts. 

How  has  carbon  been  introduced  into  vegetables  ?  It  can- 
not have  been  in  its  pure  and  isolated  state,  as  in  that  state 
it  is  very  rare  in  nature,  and  is  insoluble  in  water.  Bat 
every  body  knows  the  great  affinity  which  carbon  has  for 
oxygen.  It  is  well  known  that  carbonic  acid,  which  is 
formed  by  their  union,  is  very  abundantly  distributed  in 
nature ;  that  it  occurs  in  the  soil,  and  in  the  manures  which 
are  mixed  with  it ;  and  that,  being  very  soluble  in  water  ■ 
that  fluid  always  contains  a  certain  quantity  of  it.  It  it, 
therefore,  in  the  state  of  an  acid  that  carbon  is  carried  mto 
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tlie  vegetable  tissue.  Now,  we  Have  already  said  tti&t  plants, 
when  exposed  to  the  action  of  tlie  sun's  rays,  decomposo 
carbonic  acid,  retain  and  assimilate  the  carbon,  and  reject 
Die  greater  part  of  the  oxygen.  Water,  then,  can  only 
«erv«  us  a  vehicle  to  this  alimentary  substance  of  vegetH^ 
tioii. 

Ortfgen  hIsm  forms  part  of  the  substance  of  vegctahlca; 
and  it  were  eaHy  for  us  to  account  for  the  presence  of  that 
Huid  in  it.     lu  fact,  as  is  proved  by  the  experiments  of 
Thcotlore  dc  Sanssiire,  plants  do  not  eject  all  the  oxygea 
which  acidified  the  carbon,  but  retain  a  certain  quantity 
of  it.     The  atmospheric  air  which  circulates  in  vegetable* 
also  yiehls  them  a  portion  of  the  oxygen  which  it  contatneg 
but  it  is  water  chiefly  that,  in  conseqnenro  of  the  dcconiT  \ 
positJoD  which  it  undergoes  in  the  vegetable  tissue,  and  «£  \ 
which  the  ordinary  laws  of  chemititry  con  no  more  afford  a  1 
satisfactory  expltuiation  than  of  the  decomposition  of  cait^  J 
bonic  acid,  furnishes  it  with  the  greater  part  of  \\»  oxyge%  I 
and  at  the  same  time  yields  it  the  hydrogen,  which  it  alsA  I 
contains  in  bo  large  a  proportion. 

Azote  or  nitrogen,  whirh  also  occurs  in  vegetable  sub-" 
stances,  evidently  derives  its  origin  from  the  decomposition 
of  atmospheric  air  in  the  interiitr  of  tlic  plant. 

Such  are  the  different  inorganic  substances  which  enter 
eesentially  into  the  coin|>osition  of  the  vegetable  tissue,  and 
of  which  its  basis  is  formed.     But  there  are  otbera  also, 
which,  although  not  constituting  a  necessary  part  of  its  or- 
ganisation, are  always  found  in  it  in  greater  or  less  quan- 
tity.    Of  this  kind  are  lime,  silica,  carbonate,  phosphate 
and  malato  of  lime,  carbonates  of  soda  and  potash,  iiitratQ 
of  (totash,  iron,  &c.     Now,  it  has  been  proved  by  tlie  expcn  1 
rimonts  of  AL  Theodore  de  Saus^ure,  that  these  subatanc^fj 
arrive  ready  formed  in  the  interior  of  the  vegetiible.    T)i«y  I 
are  dejxtsited  in  the  soil  or  in  the  atmosphere,  where  tli^  | 
are  dissolved,  or  carried  along  by  the  water  which  tra 
ports  them  into  the  interior  of  the  vegetable  tissue.    -<■  ■ 
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These  sutistaiices  are  aot  rormed  by  the  act  of  vegetatioo* 
ee  some  botauiste  and  natural  philoaophers  have  alle^d  ; 
but  the  soil  or  the  medium  in  which  v(-§fetabloB  grow  yields 
tlicni  the  alkaliex,  earths,  and  metallic  substances,  wKich 
chemical  analysis  discovers  in  litem.  Tliis  £ict,  which  bad 
already  been  proved  by  the  numerous  ex|>eriments  of  M. 
Theodiire  de  Saiissure,  has  been  I'ully  established  by  others 
recently  made  by  M.  Lassaigne.  This  young  and  able  cbo- 
mist  has  repeated  M.  Theodoie  de  Saussure's  exportmeats 
in  the  following  mauoer  : 

*'  On  the  2d  of  April  lasl,"  gays  he,  "  I  plaoed  two 
^ammes  of  Buckwheat  seed  (Puljiffonum  Fag<^yrttm)  in 
a  platina  capsule  containing  wntihed  llowers  of  aulpliur, 
which  I  had  moistened  with  recently  prcpBre<l  dietilled  wai- 
ter. I  placed  it  on  a  porceltuu  vessel  which  «oataiued  balf 
a  centimetre  of  distilled  water,  and  covered  tlie  whole  with 
a  glass  bell,  at  the  upper  [rnrt  of  which  was  a  stop-cock, 
which,  by  means  of  a  glass  tube  bent  into  a  syphon  aiid 
terminated  by  a  funnel,  allowed  me  to  pour  water  irom 
time  to  time  upon  the  sulphur.  At  the  end  of  two  or  three 
days,  the  seeds  bad  for  the  most  part  germinated,  ThfiT 
were  daily  watered,  and  by  the  end  of  a  fortnight  had 
thrown  out  stems  six  eeutimetrea  in  height,  which  were 
surmounted  by  several  leaves.  Tliey  were  carefully  col- 
lected, together  with  several  seeds  which  Jiad  not  genui. 
nated,  and  reduced  to  ashes  iu  a  platina  crucible.  Tlu 
ashes  which  were  obtained  weighed  0-220  grammes,  and 
on  being  submitted  to  analysis,  yielded  190  of  pIioep)tat« 
of  lime,  25  of  carbonate  of  lime,  and  6  of  ailir«.  Ten 
granimeB  of  the  same  seeds,  when  incineraled,  furoiahed 
the  same  quantity  of  ashes,  which  were  found  to  consiat  of 
precisely  the  same  principles." 

By  this  experiment,  which  on  being  repeated  afforded 
the  same  result,  it  is  clearly  shewn,  that  after  they  had 
been  developed  in  distilled  water,  the  young  buckwheat 
plants  did  not  rontain  a  larger  quantity  of  alkaline  eslta 
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thmn  the  seeds  From  which  they  sprung :  wheuce  we  may 
conclude,  wit)i  M. '  Theotloro  de  Sauesure,  that  the  alheliea 
and  earths  which  are  Jbmtd  in  platUa  have  been  absorbed  and 
c^rtraeted  frmn  the  soil. 

But  by  what  power  is  the  suction  of  the  roots  produced  ? 
The  laws  of  phytrica  and  meclmntcs  are  insHflicient  Cor  e\- 
plainiiig  such  h  phenomenon.  The  extraordinary  force 
with  whicli  this  absorption  is  operat«tl  cannot  1>e  conceived 
in  a  satisfactory  manner  without  admitting  a  power — a 
vita!  energy— inherent  in  the  vegetable  tissne  itBcIf,  and 
by  its  influence,  the  nature  of  which  is  unknown,  pro- 
ducing the  perceptible  phenomena  of  vegetation. 

We  are  indebted  to  the  celebrated  natural  philosopher 
Hates  for  the  most  accurate  and  ingenious  experiments,  by 
means  of  which  the  prodigious  pow«r  of  suction,  of  which 
the  roots  and  branches  are  possessed,  is  demonstrated.  He 
exposed  one  of  the  roots  of  a  Pear-tree,  cut  off  its  extremi- 
ty, fitted  to  it  one  of  the  ends  of  a  tube  filled  with  water, 
and  having  the  other  end  immersed  in  a  mercurial  trough, 
and  in  six  minutes  the  mercury  rose  eight  inches  in  the 
tube. 

To  measure  the  force  with  which  the  Vine  absorbs  hu- 
midity in  the  ground,  Hales  made  an  experiment,  the  re- 
sults of  wliich  might  appear  inaccurate  and  exaggerated, 
had  they  not  been  verified  of  late  years  by  M.  Mirbcl,  who 
re)>euted  the  experiment.  The  English  philosopher,  on  the 
6th  April,  cut  across  a  Vine  shoot  without  twigs,  of  about 
seven  or  eight  lines  in  diameter,  at  a  height  of  thirty-threo 
inches  above  the  ground.  He  then  fitted  to  it  a  doubly 
beut  tube,  which  he  filled  with  mercury  up  to  the  curve 
which  sormonnted  the  transverse  eection  of  the  stem.  The 
sap  which  issued  had  sufficient  force  to  raise  the  column  of 
mercury  thirty-two  inches  and  a  half  above  its  level,  in  a 
few  hours.  ^ovf,  the  weight  of  a  column  of  air  of  the 
height  of  the  atmosphere  is  equal  to  that  of  a  column  of 
mercury  twenty-eight  inches  high,  or  of  a  column  of  water 
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of  tlie  height  of  about  tliirty-threc  feet.  In  this  case  the 
force  witli  which  the  sap  rose  from  the  roots  into  the  stem, 
was  much  greater  than  the  pressure  of  the  atmosphere. 

Many  facts  and  experiments  demonstrate  the  office  ivhieh 
the  leaves  perform  in  the  phenomenon  of  suction  and  ab- 
sorption. Tlius,  a  branch  detached  from  the  tree  of  which 
it  formed  part,  still  absorbs  with  great  power  the  fluid  in 
which  its  extremity  is  immersed.  Tlie  same  action  takes 
place  when  it  is  turned  upside  down,  and  its  summit  is  im- 
mersed in  the  water,  its  absorbent  power  suiFeriDg  no  di- 
minution. 

In  summer,  we  sec  that  the  heat  of  the  sun  causes  the 
plants  which  ornament  our  gardens  to  shrivel  and  fade ; 
but  when  we  examine  tlicm  at  night  or  in  the  morning,  we 
find  that  the  dew  wliicli  the  loaves  have  absorbed  lias  re^ 
stored  their  vigour  and  frcslmcss  to  them. 

If  a  plant  be  entirely  stripped  of  its  leaves,  it  wiU  soon 
perish,  because  tlic  absorption  which  takes  place  by  the 
roots  is  insulFicicnt  to  supply  all  tlie  materials  necessary  for 
its  nourishment. 

In  many  vogctsibles,  and  particularly  in  the  genus  Ctictus, 
and  other  sucouleut  ])laiits,  whose  roots  are  very  small,  and 
which  commonly  vegetate  on  rocks,  or  in  the  shifting  sands 
of  deserts,  it  is  evident  that  the  absorption  of  the  nutritious 
fluid  is  almost  exclusively  performed  by  the  leaves  and 
the  other  parts  immersed  in  the  atmosphere ;  for  the  small- 
ness  of  the  roots,  and  the  extreme  dryness  of  the  soil  in 
which  they  grow,  would  otherwise  prevent  them  from  A-e- 
getating. 

From  what  we  have  just  said,  it  will  be  seen  that  the  ab- 
sorbent surface  of  vegetables,  compared  with  their  g^eneral 
volume,  is  incomparably  greater  than  in  animals. 
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2.  Of  the  Course  of  the  Sap. 

The  tap  is  the  colourless  and  cssentlnlly  watery  fluid 
wliicli  the  roots  absorb  in  the  eartli,  and  liie  leaves  in  the 
atmo§phere,  for  the  purpose  of  supplying  nourishment  to 
the  plant.  It  contains  in  solution  the  true  nutritious  prio- 
viples,  aud  deposits  them  in  the  interior  of  Ihc  plant,  as  it 
passes  through  its  tissue. 

The  older  phj'siologists  were  long  in  doubt  respectlug 
the  part  of  the  stem  through  which  the  ascent  of  the  sap 
takes  place, — some  believing  it  to  be  the  pilli,  wliile  others 
considered  the  bark  as  the  seat  of  this  singular  pheDomenon. 
But  when  recourse  was  had  to  direct  experiments,  it  was 
chowii  that  both  these  opinions  were  alike  erroneous.  In 
fact,  the  course  of  the  sap  is  performed  through  the  woody 
layers.  The  lymphattc  vessels  distributed  in  the  wood  and 
alburnum,  serve  as  canals  for  the  transport  of  this  nutri- 
tive fluid.  It  is  the  part  nearest  the  medullary  tube  that 
appears  to  he  the  principal  seat  of  this  ascent.  Jf  a  branch 
or  a  young  plant  be  immersed  in  a  coloured  liquid,  the 
(races  of  the  absorbed  fluid  may  be  follon'ed,  especially  in 
the  vessels  near  the  medullary  tube,  whereas  none  of  it 
irill  be  seen  either  in  the  pith  or  in  the  bark.  Coulon  acci- 
dentally discovered  this  fact.  He  iiad  a  row  of  large  pop- 
lars cut  down,  when  in  one  of  them  which  had  been  cir--. 
cularly  sawn,  aud  liad  fallen,  but  which  still  held  to  th*-^ 
stump  by  its  centre,  he  saw  bubbles  of  liquid  and  air  risiog^ 
from  the  inner  flbres,  and  emitting  a  very  distinct  sound! 
He  then  tried  some  experiments  on  the  trees  which  stilf' 
remained  to  be  cut  down.  Thus,  on  having  them  bored^ 
with  a  large  auger,  he  found  that  the  fragments  which  wer6< 
taken  from  the  outer  layers  of  tlie  wood  were  nearly  dryi 
that  they  became  moister  as  the  auger  went  dee]>er,  and 
ihat  when  it  had  arrived  at  the  centre  of  the  stem,  the  sap 
liegan  to  flow  out  at,the  surface.  These  experiments  were 
liiid  before  llie  .Acailemy  of  Sciences,  nud  MM.  Do^foiilainoff 
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and  Thouin,  who  repeated  them,  confirmed  their  aecnmcy. 
This  fact,  then,  evidently  proves  that  the  ascent  of  ihe  sap 
takes  place  in  the  woody  layers,  and  especially  iu  thosa 
which  are  nearest  the  medullary  canal.  It  lias  also  been 
ehown  by  ciperiment,  that  the  progress  of  the  sap  is  imA 
arrested  ia  trees  deprived  of  llielr  bark,  and  in  which  tb* 
pith  is  more  or  less  obstructed;  while  in  trees  from  whicb 
all  the  woody  layers  are  removed,  it  no  longer  takes  plaoe, 
although,  in  such  as  have  only  a  small  cylinder  of  woody 
layers  reroainiug,  the  sap  may  still  continue  to  ascend,  as 
is  the  case  iu  hollow  trees,  and  especially  willows,  tha 
trunk  of  which  is  very  frequently  carious  in  the  interior. 

In  thus  passing  through  the  layers  of  tl»e  wood,  in  ite 
progress  upwards,  the  sap  communicatee  with  the  lateral 
parts  and  branches  of  the  stem,  either  directly  by  anaa- 
tomosis  of  their  vessels,  or  by  gradually  diffusing  ititelf 
through  the  intormolecular  pores  with  which  the  esmls 
that  transport  it  are  perforated.  The  water,  which  forms 
its  essential  basis^  and  is  impregnated  with  the  principleB 
destined  fur  the  nutrition  of  the  pUnl,  and  the  reparation 
of  its  expended  fluids,  givett  them  off  in  its  progress,  and 
dejmsits  them  in  the  vegetable  tissue. 

Witen  speaking  of  the  suction  of  the  roots,  we  mentioned 
the  experiments  of  Hales,  which  prove  the  force  with  whidi 
the  progress  of  (he  sap  takes  place  in  a  stem  even  of  snutll 
diameter,  as  it  acts  with  more  power  upon  the  mercury 
than  a  column  of  air  equal  to  the  height  of  the  almosphsre. 
Bonnet  has  also  made  experiments  for  the  purpose  of  de- 
termining the  rapidity  with  which  the  sap  may  rise.  Thus 
on  immersing  two  stalks  of  the  kidney  beau  in  coloured 
fluids,  he  found  that  the  latter  rose  sometimes  hall*  an  iucli 
in  half  an  hour,  sometimes  three  inches  in  one  hour,  and 
sometimes  four  inches  in  three  hours. 

There  results  from  the  observations  and  experiments  of 
Professor  Amici  of  Modena  ",  that  tlie  fluids  contained  in 
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tl]«  vMMch,  or  ID  the  areolte  of  the  cellular  tissue  of  pki 
move  and  circulate  in  each  of  these  vessels  or  cells,  quit» 
indopcndcntly  of  tbe  manoer  in  wliich  tbey  move  in  ih*  1 
otiiera.  Each  cavity,  he  says,  constitutes  a  distinct  orgaiif 
and  in  its  interior  tbe  fluid  movee  in  a  circulating  manner* 
independently  of  the  particular  circulation  which  takes 
place  in  each  of  the  adjacent  cavities.  It  was  chiefly  on 
Chara  vitigaHs,  Ch.  fiexUis,  and  CauUnia  frayilis,  aquatie 
plonta  whose  organieation  is  more  easily  perceived  on  ac- 
count of  the  transparency  of  their  elementary  parts,  that 
Profesiior  Amici  made  his  observations.  During  bis  ren*  J 
dence  in  Paris,  in  the  summer  of  1827,  he  showed  me,  by  | 
means  of  his  admirable  microscope,  a  great  number  of  facts 
which  have  formed  the  basis  of  his  observations.  The  mo* 
tioR  of  the  fluid  in  each  ca^dty  of  the  cellular  tiasue,  or  in 
each  vessel,  may  be  distuictly  perceived,  on  account  of  the 
eolidparticleswhich  float  in  the  fluid.  These  particles,  which 
are  globules  of  extreme  minuteness,  and  sometimes  of  a 
very  decided  green  lint,  are  seen  ascending  along  one  of 
the  walls  of  the  cavity,  and,  on  arriving  at  the  horizontal 
partition  which  sejwrates  the  cell  from  tbe  one  above  it, 
changing  their  direction,  and  following  a  horizontal  course 
until  they  reach  the  opposite  wall,  when  they  descend  along 
it  to  its  lower  part,  where  their  course  again  becomes  hori- 
zontal; after  which  they  recommence  the  same  route.  In 
the  same  vessel  there  are  thus  always  four  diflerent  currents, 
an  ascending,  a  descending,  and  two  horizontal  ones,  in  op- 
posite directions. 

It  is  very  remarkable  that  the  direction  of  the  moUon  in 
each  VGMiel  does  not  seem  to  Iiave  any  connexion  with  that 
wbicb  takes  place  in  the  neighbouring  tubes.  Thus  some- 
times two  vessels  in  mutual  contact  present  the  same  mo- 
lion,  while,  in  those  which  surround  them,  a  directly  oppo- 
ule  motion  ii«  observed  in  the  fluids. 

The  same  observer  has  also  remarked,  that  no  globnie  is 
seen  passing  from  one  cavity  into  another.     "  However," 
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says  be,  *'  I  do  uot  pretend  to  maintain  that  the  fluid  eon* 
tained  in  a  vessel,  does  not,  when  circumstanoes  require  it, 
penetrate  into  the  neighbouring  vessels.  •!  am  even  pei^ 
suadod  that  this  transfusion  is  necessary  for  tbe  develop- 
ment of  the  plant ;  but  it  is  only  the  most  fluid  and  moat 
subtile  part  of  the  juice  that  can  penetrate  through  the  mem- 
brane invisibly,  by  passing  through  holes  which  the  eye^ 
assisted  by  the  microscope,  is  unable  to  perceive.** 

What  is  the  cause  of  this  independent  motion  of  the  fluid 
in  each  organic  part  of  the  vegetable  ?  Some  have  attnU 
buted  it  to  the  irritability  possessed  by  the  membnme  ef 
which  the  tubes  are  formed.  Professor  Amici  is  not  of  thk 
opinion.  He  thinks  he  recognises  the  moving  power  ef  the 
fluid  in  the  small  green  or  transparent  grains  linii^  the 
walls  of  the  tubes  where  they  are  disposed  in  rows,  wmd 
which,  by  an  action  similar  to  that  of  voltaic  pile%  prodnoe 
the  motion  of  the  fluid.  These  green  grains  are  evidently 
tfaie  same  as  those  which  M.  Du  Trochet  considers  as  the 
nervous  system  of  vegetables,  and  which,  as  we  have  at 
ready  said,  are  nothing  but  globules  fiUed  with  g^reea 
matter. 

But  what  is  the  cause  of  this  ascent  of  the  sap  ?  How 
can  that  fluid  rise  from  the  roots  to  the  upper  part  of  the 
the  stems  ?  It  may  well  be  supposed  that  each  of  the  older 
physiologists  must  have  had  an  opinion  of  his  own  to  ae- 
count  for  this  surprising  phenomenon. 

Grew  attributed  it  to  the  action  of  the  utricles.  That 
author,  who  considered  the  vegetable  tissue  as  formed  of 
small  utricles,  placed  in  juxta-position,  one  above  another, 
and  all  communicating  tc^ether,  thought  that  when  the  sap 
had  once  entered  into  the  lower  utricles,  they  contracted 
upon  themselves,  and  pushed  it  into  those  immediately 
above;  and  that,  by  this  mechanism,  the  sap  at  length 
reached  tlic  summit  of  the  plant. 

Malpighi,  on  the  other  hand,  attributed  the  ascent  of  the 
sap  to  its  alternate  rarefaction  and  condensation  by  heaU 
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Ifo  Lu  Hire,  v/hn  uuppoiied  the  snp-vessele  to  be  funmlied 
«-itli  vulves,  like  tlie  veins  of  Hnimals,  thought,  llial  it  dc- 
{tciided  upon  tbis  arriiiigeuieiil. 

Perault  imagined  it  U>  b<i  produced  by  a  kind  of  fermeu- 
tatioii. 

Lastly,  many  persons  have  compared  the  progress  of  the 
)>Hp  io  tlio  vegetable  tissue,  to  the  ascent  of  duids  iu  capil- 
lary lubef.  But  it  will  readily  be  seen  that  such  liypotheses 
are  insufficient  to  accouat  for  the  phciiumena  in  fjuetitioii. 
In  fact,  if  they  were  owing  to  the  capillarity  of  the  sap- 
vessols,  their  action  would  necessarily  be  independent  of 
external  circumstances,  and  even  of  the  life  of  the  plant ; 
but  this  is  not  tlio  case.  Every  person  knows  that  the  sap 
uo  longer  circulates  in  a  plant  deprived  of  life.  Lifo  has 
therefore  a  direct  and  powerful  action  upon  the  exercise  of 
tbis  function.  As  iu  the  suction  performed  by  the  roots  in 
tbe  soil,  we  have  admitted  a  peculiar  vital  power,  on  which 
de|>end  all  tbe  phenomena  of  vegetation,  and  which  forms 
the  distinctive  character  of  living  beings,  and  withdraws 
them  from  tbe  influence  of  physical  and  chemical  agents;  so 
also  are  we  here  obliged  to  have  recourse  to  it  for  explain- 
ing the  progreee  of  the  sap.  In  fact,  if  all  the  phenomena 
of  vegetation  were  only  produced  by  the  action  of  mechani- 
cal or  chemical  agents,  by  what  characters  could  we  distin- 
guish vegetables  from  iiiorgauic  objects  ?  We  must  tlierc- 
I'ore  admit,  in  vegetables,  as  in  animals,  a  vital  power  which 
presides  over  all  their  functions. 

But  although  this  vital  power  be  the  agent  by  which  the 
ascent  of  the  sap  is  produced,  certain  internal  an<l  external 
causes  may  facilitate  the  exercise  of  this  phenomenon. 

Among  the  external  causes  are  to  be  ranked  teinpemlure, 
and  the  influence  of  light  and  electricity.  It  Is  get.erally 
known  that  a  high  temperature  is  singularly  favourable  to 
tbe  progress  of  the  sap.  In  fact,  during  tvinter,  the  tree  in 
full  of  sap,  but  tbe  latter  is  thick  and  stagnant  In  spring, 
the  return  of  heat  causes  the  ascent  of  tlic  juices  iu  the 
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vessels  of  the  stem,  which  seemed  to  be  obetnicted  by 
them. 

Light  and  the  electric  fluid  have  also  a  decided  inflnenee 
upon  the  phenomena  of  the  progress  of  the  sap.  It  is  well 
known  that  when  the  atmosphere  is  long  charged  with. 
electricity,  vegetables  acquire  a  great  developmenty  which 
necessarily  implies  that  the  sap  moves  with  more  rapidity 
and  power. 

Certain  internal  causes,  inherent  in  the  v^etable  itadf, 
appear  also  to  act  upon  the  ascent  of  the  sap^  Of  this  kind 
are  the  greater  or  less  quantity  of  cortical  pores  wkic^  the 
vegetable  presents,  and  the  greater  extent  of  its  aurfiiiee. 
These  two  circumstances  are  evidently  favourable  to  the 
rapidity  and  force  of  the  progress  of  the  sap. 

We  have  just  seen  by  what  force  and  by  what  organs  the 
sap  is  raised  from  the  roots  to  the  extremities  of  all  the 
branches  of  the  plant.  Here  Other  phenomena  are  pro- 
duced, and  a  new  circulation  commences.  ' 

When  the  sap  has  arrived  at  the  extrendtiea  of  the 
branches,  it  spreads  out  into  their  leaves,  wh^re  it  loees 
part  of  the  principles  which  it  contained,  and  acquires  new 
ones.  The  leaves  and  green  parts  are  the  seat  of  v^etaUe 
transpiration,  expiration,  and  excretion.  The  sap  is  de- 
prived, in  them,  of  the  atmospheric  air  which  it  still  con- 
tains, of  its  superabundant  quantity  of  aqueous  principles, 
and  of  the  substances  which  have  become  foreign  or  useless 
to  its  nutrition.  But  while  it  thus  loses  part  of  the  prin- 
ciples of  which  it  was  previously  constituted,  it  undergoes 
a  particular  elaboration,  acquires  new  qualities,  and,  fol- 
lowing a  i'ouise  the  reverse  of  that  which  it  has  already 
performed,  descends  from  the  leaves  towards  the  roots, 
through  the  liber  or  vegetating  part  of  the  cortical  layers. 

Let  us  now  institute  a  particular  examination  of  all  the 
phenomena  which  are  produced  in  the  leaves  in  consequence 
q{  the  ascent  of  the  sap. 
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3.  0/ Transpiration. 

The  trnDspiratiou  or  aqueous  emanation  of  vegetables,  is 
that  funotiou  by  whit'li  the  sap,  on  arrh'ing  in  tlie  leavee, 
loses  and  gives  out  the  auperabundant  quantity  of  water 
which  it  contained. 

It  is  generally  in  the  form  of  vapour  that  this  water  is 
exhaled  into  the  atmospliere.  When  the  transpiration  is 
not  great,  the  vajwur  is  absorl>ed  by  the  air  as  it  forma ; 
but  if  the  quantity  increases,  and  the  temperature  of  Uie  at- 
mosphere is  low,  the  liquid  is  seen  transpiring  in  the  form  of 
extremely  small  drops,  which  often  unite  together,  and  then 
aequire  a  considerable  size.  Thus  at  sunrise,  limpid  drops 
are  often  observed  hanging  at  the  point  of  the  leaves  of 
many  (iraminese.  Cahbage-leavcs  also  present  them  of 
large  size.  It  was  long  thought  that  they  were  produced 
by  dew;  but  Muschenbroek  first  proved,  by  conclusive  ex- 
periments, that  they  result  from  vegetable  transpiration, 
condensed  by  the  coldness  of  the  night.  He  intercepted 
all  onmmunicatiun  between  a  poppy  nnd  the  ambient  air, 
by  covering  it  with  a  hell,  and  between  it  and  the  earth,  by 
covering  the  vessel  in  which  it  grew  ivith  a  leaden  plate. 
Next  morning  the  drops  appeared  upon  it  as  before. 

Hales,  in  like  manner,  made  experiments  to  determine  the 
proporliuu  existing  betwoeo  tlie  quantity  of  fluids  absorbed 
by  the  rrvots,  and  that  exlmled  by  the  leaves.  He  placed  a 
plant  of  Hetianthtis  annuus  in  a  varnisfaed  vessel,  which  he 
covered  with  n  plate  of  lead,  having  two  holes  in  it,  one  fm- 
the  passage  of  the  stem,  the  other  for  the  supply  of  water. 
He  weighed  this  apparatus  accurately  for  fifteen  successive 
days,  and  found  that  tlie  mean  quantity  of  water  expired 
daring  the  tweh-e  hours  of  day,  was  about  twenty  ounces. 
Dry  and  wai-m  weather  greatly  increased  the  transpiration, 
which,  in  these  circumstances,  amounted  to  thirty  ounces. 
On  the  contrarj-,  an  atmosphere  loaded  witli  moisture,  sen- 
sibly diraiDifihed  the  quantity.    Accordingly,  the  transpira- 
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lion  never  exceeded  three  ounces  during  the  night,  and  even 
sometimes  became  imperceptible  when  the  night  was.  cold 
and  moist. 

These  experiments  have  since  been  repeated  by  .MM. 
Desfontaines  and  Mirbel,  who  have  again  found  ocoaaion  to 
admire  the  accuracy  and  sagacity  of  the  English  philoMH 
pher. 

*  Senebier  demonstrated,  by  numerous  experiments,  that 
the  quantity  of  water  expired  was  to  that  absorbed  by  the 
v^etable  as  two  to  three.  This  circumstance  is  an  addi- 
tional proof  that  a  part  of  this  liquid  is  fixed  or  deeomposed 
in  the  interior  of  the  plant. 

These  facts  incontestably  prove : 

1.  That  vegetables  transpire  by  their  leaves;  in  other 
words,  throw  out  a  certain  quantity  of  aqueous  fluids. 

2.  That  this  transpiration  is  greater  in  proportion  to  the 
heat  and  dryness  of  the  atmosphere;  whereas  in  moist 
weather,  and  especially  at  night,  there  is  scarcely  any. 

3.  That  this  function  is  performed  with  greater  activity, 
the  younger  and  more  vigorous  the  plant  is. 

4.  That  nutrition  takes  place  more  effectually  the  more 
the  transpiration  is  proportionate  to  the  absorption;  for, 
when  one  of  these  functions  is  performed  with  more  vigour 
than  the  other,  the  plant  languishes.  This  is  observed,  for 
example,  in  plants  which,  on  being  exposed  to  the  heat  of 
the  sun,  fade  and  lose  their  vigour,  because  their  transpira- 
tion is  no  longer  proportionate  to  the  absorption  performed 
by  the  roots. 

4.  Of  Expiration. 

We  liave  already  shown  that  vegetables  absorb  or  inspire 
a  certain  quantity  of  air  or  of  other  aeriform  fluids,  whether 
directly  or  mixed  with  the  sap ;  that  is,  by  means  of  their 
roots  and  leaves,  which  operate  simultaneously  in  producing 
this  effect.    The  portion  of  these  absorbed  fluids,  which  has 
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not  becii  decomposed  for  tho  purpose  of  supplying  allmeu- 
tary  matter,  is  ejected  by  expiration.  Plants,  like  atiimaU, 
are  tliereforc  provided  with  a  kiud  of  respiration,  wliicU  in 
the  former,  an  in  the  latter,  coiisixta  of  two  phenomena, 
inspiration  and  expiration,  but  with  tliis  remarkable  diffe- 
rence that,  in  plants,  there  is  no  development  of  caloric. 
This  function  is  very  perceptible  when  we  imtnerse  a  branch 
of  a  tree,  or  a  young  plant,  in  a  glass  boll  filled  with  water, 
and  expose  it  to  the  action  of  light.  There  is  then  seen 
rising  from  its  surface  a  great  number  of  small  bubbles, 
which  are  formed  of  a  very  pure  air,  almost  entirely  com- 
posed of  oxygen  gas.  On  the  other  hand,  let  the  experi- 
ment be  made  in  a  dark  place,  and  the  leaves  will  expire 
carbonic  acid  and  nitrogen  gas,  but  no  oxygen.  It  must 
here  be  carefully  remarked,  that  all  the  other  parts  of  the 
vegetable  which  are  not  of  a  green  colour,  such  as  the 
roots,  the  l>ark,  ilie  flowers,  and  the  fruits,  when  subjected 
to  the  same  experiments,  always  exhale  carbonic  acid  gas, 
but  never  oxygen.  Consequeiitly,  the  expiration  of  oxygen 
gas  does  not  depend  solely  upon  the  direct  influence  of  the 
rays  of  light,  but  also  upon  the  green  colouring  of  the 
parts. 

Wc  know  that  vegetables,  when  exposed  to  the  action  of 
the  sun,  absorb  a  great  quantity  of  carbonic  acid,  which 
they  decompose  in  tho  interior  of  their  substance,  and  eject 
the  greater  part  of  tho  oxygen  wliicli  was  combined  with 
the  carbon.  Now,  this  phenomenon  is  also  a  true  eX]>ira- 
tion. 

Wben  a  plant  is  dead  or  languishing,  either  expiration 
ceases  entirely,  or  the  expired  Hiiid  is  always  nitrogen  gas. 
Some  vegetables,  even  when  exposed  to  the  influence  of  the 
sun's  rays,  expire  only  azote.  Of  this  kind  are  the  Sensi- 
tive Plant,  the  Holly,  the  Rose-laurel,  and  some  others. 
It  Bcems  difficult  to  point  out  the  true  cause  of  this  anomaly. 
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Of  Excretion. 


I  Vhe  ejected  matters  of  vogetablett  are  fluids  of  Torious 
J^rees  of  thicknesx,  sometimea  capable  of  coiidensiug  imd 
becoming  Bolid.  They  are  of  very  diversilied  nature,  beiDg 
BoinetimeH  resins,  wax,  or  volatile  oils ;  sometimes  saccha- 
jine  substances,  manna,  fixed  oils,  &c.  All  ttiese  substances 
are  thrown  out  at  the  surface  by  the  power  of  vegetation. 
Thus  the  J-ya.vin)ts  Omus,  and  some  other  species  of  Ash, 
exude,  in  Calabria,  a  thick  saccharine  fluid,  wliich,  under 
the  action  of  the  air,  becomes  concrete,  and  forms  matma. 
Pines,  Firs,  and,  in  f^enerRl,  all  trees  of  the  family  of  Cooi- 
ferse,  furnish  lai^e  quantities  of  resitiuiis  matter.  Many 
plants,  such  as  the  Ceroo-ykm  andicoia,  a  superb  species  of 
Palm,  described  by  MM.  de  Humboldt  and  Bonpland,  and 
the  Mffrica  cerifera  of  Nortli  America,  yield  a  large  quan- 
tity of  wax,  which  is  usefully  employed  in  tlie  countries  to 
which  these  plants  are  iudig'enous. 

Roots  also  excrete,  by  their  slender  extremities,  certain 
Buids,  which  are  injurious  or  useful  to  the  plants  that  grow 
in  their  vicinity ;  and,  in  ibis  manner,  the  likings  and  an- 
-tipatJiies  of  certain  plants  may  be  accounted  for.  Thus,  it 
is  well  known  that  the  Creeping  Xhistle  is  hurtful  to  Oats, 
Erigeron  acre  to  Wheat,  Scabiosa  arvensis  to  Flax,  &c. 

Sucli  are  the  different  phenomena  which  depend  upon 
the  presence  of  the  snp,  when  it  has  arrived  at  the  upper 
parts  of  plants.  Let  us  now  follow  it  in  its  retrograde 
course  from  the  leaves  to  the  roots. 


0/the  Descending  Sap. 

Thin  has  been  a  subject  of  much  discussion  among  phy- 
siologists. In  fact,  several  of  tbcm  long  denied  the  exist- 
ence of  a  descending  sap ;  but  the  perceptible  phenomena 
of  vegetation,  and  the  most  accurate  experiments,  have  de- 
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monetnit«<l  that  there  really  h  a  second  sap,  which  follows 
a  course  the  reverse  of  that  which  we  have  just  examined. 
If  a  strong  ligature  be  apitlicd  to  the  trunk  of  a  dicotyle- 
donous tree,  there  forms  above  it  a  circular  swellinfj,  which 
gradually  becomes  more  prominent.  Now,  might  this 
swelling  be  formed  by  the  sap  ivhich  ascends  from  the  roots 
toward  t>ie  leaves  ?  Were  this  the  case,  it  ought  to  presGot 
itself  beneath  the  ligature,  and  not  above  it ;  but  tliis  is  not 
what  happens.  The  swelling,  therefore,  can  only  depend 
upon  the  obstacle  which  the  juices  encounter  as  they  de- 
scend from  the  upper  parts  of  the  plant  to  the  lower,  in 
their  passage  through  the  cortical  layers.  There  is,  tliere- 
tare,  a  descending  sap. 

The  descending  sap,  divested  of  the  greater  part  of  its 
watery  principles,  more  highly  elaborated,  and  containing 
more  nutritious  princi[)lcs  thiin  the  ascending  sap,  contri- 
butee  essentially  to  the  nourishment  of  tho  plant.  As  it 
circulates  in  the  vegetatiog  part  of  the  stem,  the  only  part 
susceptible  of  growth,  its  uses  cannot  be  equivocal. 

Let  us  examine  more  strictly  the  phenomena  which  re- 
sult from  the  application  of  a  circular  ligature  to  the  trunk 
of  a  dicotyledonous  tree,  and  we  shall  see  tliat  not  only 
does  a  swelling  form  above  the  ligature,  but  also  that  the 
part  of  the  trunk  situated  beneath  it  ceases  to  grow,  no  new 
circular  layer  being  honcefortli  added  to  those  which  pre- 
viously existed.  Now,  do  we  not  here  see,  in  the  clearest 
manner,  the  use  of  the  descending  sap  P  It  continually 
maintains  and  renews  the  cambium,  and  contributes  essen- 
tially to  the  growth  and  development  of  dicotyledonous 
trees. 

But  this  second  sap  is  not  of  the  same  nature  in  all  ve- 
getables. There  are  some  in  which  it  forms  a  white  aud 
milky  juice,  as  in  the  Euphorbia.  In  others  (the  Papave- 
racea)  it  is  a  yellowish  or  brownish  fluid  ;  and  in  the  Co- 
nifera  it  is  resinous.  But  it  is  necessary  to  remark,  that, 
in  the  opinion  of  many  physiologists,  the  proper  juices  of 
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plants  arc  not  the  descending  sap  itself,  but  fluids  wluch 
lire  separated  from  it  by  the  act  of  vegetation.  The  diveF-> 
fiity  of  nature  which  these  juices  present,  their  occurring 
in  some  v^etables  only,  and  their  being  contained  in  ves* 
sels  appropriated  to  themselves  and  existing  in  small  nom- 
ber,  appear  to  us  so  many  proofs  in  favour  of  this  opiuion*. 


We  have  now  given  a  successive  account  of  the  ▼ariou« 
phenomena  which  are  connected  with  the  nutritieni  of 
plants,  or  contribute  to  effect  it.  We  have  seen  Ihe  juices 
which  have  been  absorbed  by  the  roots  in  the  earth  oei^ 
veyed  by  an  inherent  power,  depending  upon  the  life  of 
the  plant,  to  the  highest  parts  of  the  ultimate  ramifioatioos 
of  the  stem.  There,  we  have  seen  them  mingling  with  the 
absorbed  fluids,  losing  such  of  their  aqueous  and  aeriform 
principles  as  are  useless  for  nutrition,  and  thus  aequiring 
new  properties ;  after  which,  pursuing  a  retrograde  course^ 
they  become  the  true  aliment  of  the  plant. 

We  thus  see,  that,  although  nutrition  in  plants  has  a 
great  analogy  to  the  same  function  in  animals,  it  yet  differs 
essentially  from  the  latter.  Thus  animals  introduce  by 
their  mouth  the  different  substances  by  which  they  are 
nourished ;  while  plants  absorb,  in  the  interior  of  the  earth, 
by  the  imbibing  orifices  which  terminate  their  roots,  water 
impregnated  with  substances  which  arc  either  necessary  or 
useful  for  their  nutrition. 

In  animals,  the  substances  that  have  been  introduced 
pass  along  a  single  canal,  from  the  mouth  to  the  place 
where  the  substance  which  is  alone  directly  subservient  to 
'  nutrition  (the  chyle),  is  to  be  separated  from  the  mseless 
and  excrementitious  parts.  In  vegetables  the  same  pheno- 
mena take  place;  the  absorbed  fluids  pass  through  a  cer- 
tain course  before  they  arrive  at  the  leaves,  in  which  the 
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parts  essential  to  nutritioD  are  separated  from  those  which 
are  useless. 

Animals  and  vegetables  eject  the  substances  which  are 
unfit  for  their  nutrition. 

One  of  the  most  striking  differences  between  vegetables 
and  animals  consists  in  the  circumstiinc^  that  the  former 
are  essentially  nourished  by  inorganic  substances,  such  as 
water,  carbon,  hydrogen,  oxygen,  &c.,  whereas  the  sub- 
stances which  alone  are  subservient  to  the  nutrition  of  ani- 
mals are  organic,  and  derived  from  the  animal  and  vegeta- 
ble kingdoms. 

The  chyle,  or  the  part  by  which  the,  nutrition  of  animals 
is  effected,  mingles  with  the  blood,  which  it  continually  re- 
news, and  keeps  up  in  due  quantity,  circulates  through  all 
parts  of  the  body,  and  serves,  for  the  development  and  nu- 
triticon  of  the  organs.  Tlie  sap  of  plants,  after  being  exposed 
in  the  leaves  to  the  influence  of  the  air,  and  changing  its 
natiire  and  properties,  descends  into  all  parts  of  the  v^;e- 
table^  earryii^  into  them  the  materials  necessary  for  their 
growth,  and  thus  effecting  the  development  of  all  their 
parts. 
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SECOND  CLASS. 


ORGANS  OF  REPR0DUC3TI0N- 


The  Organs  of  Reproduction,  which  are  also  caUed  Or- 
gans of  Fructification,  are  those  by  which  the  presemitioii 
of  species  and  the  propagation  of  races  are  effected.  Their 
office  is  not  less  important  than  that  of  the  organs  whose 
structure  and  uses  we  have  already  examined ;  fbr,  if  the 
latter  are  necessary  for  the  exist ence  of  the  individual^  and 
the  development  of  all  its  {Arts,  the  organs  of  reproduction 
are  again  necessary  Uf  enable  the  individual  to  procreate 
others  similar  to  itself,  by  which  its  species  may  be  renewed 
and  perpetuated. 

In  plants,  the  flower,  the  fruit,  and  the  various  parts  of 
which  they  are  composed,  constitute  the  organs  of  repro- 
duction. We  shall,  accordingly,  divide  this  part  of  our 
subject  into  two  sections,  the  one  containing  the  organs  of 
florescence,  the  other  the  organs  of  fructification. 


Sect.  I. — Of  the  Organs  of  Florescence. 


General  Comiderations  respecting  the  Flower. 

We  are  already  acquainted  with  the  parts  by  which  the 

plant  is  fixed  in  the  soil,  and  the  aqueous  and  aeriform 
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fluids  necessary  for  its  nutrition  and  development  are  ab- 
sorbed in  tlie  cartb,  or  in  the  RtmospLurc.  We  have  exa- 
mined tlie  series  of  organs  wtiicb  concur  towardn  tlie  main- 
tenance of  individual  life.  Let  ub  now  turn  our  attentioa 
to  those  not  lesa  CEsential  organs,  whose  notion  tends  to- 
renew  and  perpetuate  the  species. 

Here  we  find  a  great  resemblance  between  animals  and 
vegetables.  Both,  iu  fact,  are  provided  with  particnlar 
oi^ans,  wliiflh)  by  their  mutual  influence,  concur  in  produ- 
cing the  most  important  function  of  their  life.  Oenoratioa 
is  the  ultimate  object  for  which  nature  has  created  the  va- 
rious organs  of  vegetables  and  animals.  They  exhibit  the 
most  perfect  similarity  in  respect  to  this  great  function. 
From  the  action  wliioli  the  male  organ  exercises  upon  tbtt 
female  orgaU)  results^^cuiu^i'tm,  the  phenomenon  by  wbiob 
the  embryo,  yet  in  the  rudimentary  state,  receives  and  pro- 
ser\-e8  the  vivifying  principle  of  life.  Here,  however,  wo 
remark  the  roodificatioiiB  which  nature  has  impressed  upon 
these  two  great  classes  of  organized  beings.  Most  animals 
are  furnished  at  birtli  with  the  organs  which  arc,  at  »  fu- 
ture period,  to  efiect  their  reproduction.  These  organs 
remain  in  a  state  of  torpidity  until  the  period  when  nature^ 
imparting  to  them  a  new  energy,  renders  them  capable  of 
{)erformlng  the  oflicea  for  which  they  were  destined.  Ve- 
getables, on  the  contrary,  are,  at  their  tirst  appearance^ 
dcstitnte  of  sexual  organs,  these  not  being  developed  by 
nature  until  the  moment  when  they  are  to  be  employed  for 
the  purpose  of  fecundation.  Another  great  dissimilarily 
between  animals  and  vegetables  is,  that,  in  the  former,  the 
sexual  organs  arc  capable  of  performing  the  same  function 
several  times,  and  exist  during  the  wliole  life  of  the  indivi- 
daal  which  bears  them ;  while  in  vegetables,  ivhirfa  bane  a 
soft  and  delicate  textures  these  organs  have  only  a  tempos 
rary  existence,  make  their  appearauce  for  the  purpose  of 
accomplishing  the  views  of  nature,  and  lade  and  disappear 
whenever  they  have  iierformett  their  office. 
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'  We  admire  the  wisdom  by  which  Nature  has'  regulated 
the  distribution  of  sexes  in  organized  beings.  Vegeteblei^ 
which  are  invariably  fixed  to  the  place  in  which  they  have 
sprung  to  life,  and  are  destitute  of  the  locomotive  faculty, 
usually  bear  on  the  same  individual  the  two  organs  by  the 
reciprocal  action  of  which  fecundation  is  to  be  effected. 
Animals,  on  the  other  hand,  which,  being  possessed  of  will 
and  the  faculty  of  moving,  can  pass  in  any  direction  from 
one  place  to  another,  generally  have  the  sexes  separated 
upon  distinct  individuals.  For  this  reason,  the  union  of 
the  sexes  in  one  individual  is  as  common  in  v^^etables  as 
it  is  rare  among  animals. 

The  flower  is  essentially  constituted  by  the  presence  of 
one  of  the  two  sexual  organs,  or  of  the  two  placed  together 
upon  a  common  support,  with  or  without  external  envelopes 
intended  for  their  protection. 

In  its  greatest  degree  of  simplicity,  the  flower  may, 
therefore,  consist  of  only  a  single  sexual  organ,  male  or 
female,  that  is,  of  a  stamen  or  a  piML 

Thus,  in  the  Willows,  whose  flowers  are  unisexuaij  the 
nuile  flowers  merely  consist  of  one,  two,  or  three  stamina, 
attached  to  a  small  scale.  The /emale  flowers  are  formed 
of  a  pistil,  which  is  also  accompanied  with  a  scale,  but 
without  any  other  organs.  In  this  case,  as  in  many  others, 
the  flower  is  as  simple  as  possible.  It  then  takes  the  name 
of  male  flower  or  female  flower^  according  to  the  organs  of 
which  it  is  composed. 

The  hermaphrodite  flower,  on  the  other  hand,  is  that  in 
which  the  two  sexual  organs,  the  male  organ  and  the  female 
organ,  exist  together. 

•  But  the  different  flowers  which  we  have  just  examined 
are  not  complete.  In  fact,  although  the  essence  of  the  flower 
consists  in  the  sexual  organs,  yet,  before  it  can  be  c^led 
perfect,  it  must  present  other  organs,  which  are  not  indeed 
essential  to  it,  but  which,  nevertheless,  belong  to  it,  and 
assist  it  in  performing  its  functions.     These  organs  are  the 
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Hiiral  eiivelupeB,  or  periarUA,  that  is,  the  Ofi/y.T  and  the 
corolifi.  A  complete  flower,  then,  is  one  which  preaent«  the 
two  sexual  organn  suTTOuuded  I>y  a  corolla  and  a  calyx. 

With  reference  to  its  primary  oi^nization,  it  may  be 
oaid  that  the  complete  (lower  consistK  of  four  verticils  of 
variously  modified  leaves,  placed  very  close  to  each  other. 
We  shall  afterwards  expUiii  this  idea  at  length,  when  we 
Rhall  have  described  the  difl^erent  constituent  parte  of  the 
flower  and  their  relative  position. 

It  is  of  importance  here  to  examine  the  order  in  whfcb 
till'  different  oi^ns  that  oonstitate  a  complete  flower  are 
symmetrically  disposed. 

Proceeding  from  the  centre  towards  the  circumference, 
we  first  find  the  pistil,  or  female  sexual  organ,  which  always 
occupies  the  central  part  of  the  flower.  It  consists  of  the 
ovnriton,  the  ■'ftr/le,  and  ihe  nUgma.  Externally  of  this,  we 
observe  the  male  sexual  itrgaiis,  or  stamina,  which  are  ge- 
nerally more  numerous  than  the  pistils,  and  are  composed 
of  K ^lament  and  an  anther. 

On  the  outside  of  the  stamina  is  found  the  innermost  of 
the  two  floral  envelopes,  or  the  corolla,  which  is  called  mo- 
nopetalous,  when  it  is  formed  of  a  single  piece,  and  ix>type- 
talous,  when  it  is  formed  of  several  pieces  or  jwtals.  Lastly, 
the  outermost  of  the  two  floral  envelopes  is  the  calyx,  which 
is  monosepalotis  or  poly»epalouii,  according  as  it  is  composed 
of  one  or  of  several  pieces,  which  are  named  sepals.  What- 
ever occurs  externally  of  the  caljTt,  does  not  properly  be- 
long to  the  flower.  Of  this  kind  are  l\\e  floral  leaves  or  the 
bracteag,  wliich  very  frequently  accompany  them,  and  which 
are  lo  be  considered  as  accessory  parts. 

Let  us  take  from  nature  an  example  of  a  flower,  in  which 
we  shall  examine  and  name  the  various  parts  above  enu- 
merated ;  and  let  that  example  be  the  Garden  Wallflower 
(Cheiranthm  Cheiri). 

We  see  the  centre  of  the  flower  occupied  by  a  small  elon- 
gated body,  a  little  compressed,  and,  when  longitudinally 
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k|>liL  in  it«  tvfo  lower  thirds,  preseiitiitg  two  cavities,  in 
which  are  coDtaiiied  the  ovules.  This  body  is  the  pistil. 
It  is  composed  of  an  m-ary  or  lower  part,  a  style,  which  is  a 
thread-like  prolongation  of  the  summit  of  the  oA-ary,  and 
wliich  is  terminated  by  a  small  i;lammy,  glandular,  and  two- 
lohed  body,  the  stigma.  Externally  of  llio  pistil,  we  find 
six  organs  all  of  the  same  form  nnd  structure,  arranged  in 
a  circular  manner  around  the  female  organ,  each  composed 
of  an  inferior  filamentary  part,  which  is  surmounted  by  a 
kind  of  small  ovoidal  bag,  having  two  ceils,  filled  with  a 
yellowish  powder.  By  their  position  and  structure  we 
know  that  these  ]>arts  are  the  stamina^  or  male  sexual  or- 
gans Their  lower  slender  part  is  the  JUauient ;  th«r  up- 
per ovoidal  pitrt  the  anther,  and  the  powder  which  they 
contain  is  the  pollen.  In  cxammiug  what  remains  oq  the 
outside  of  the  sexual  organs,  we  perceive  eight  roeiabraBous 
ap]>eudages,  arranged  in  t\ro  rows,  four  more  internal,  and 
four  occupying  the  outer  part  of  the  flower.  The  four  in- 
ner, larger,  yellow  parts,  perfectly  similar  to  each  othei^ 
constitute  a  single  organ,  the  coroUoy  which  in  this  case  is 
composed  of  tour  distinct  pieces  or  petals.  It  b  no'vr  very 
easy  for  us  to  name  the  four  greenish  pieces,  of  amaller 
size,  which  arc  situated  externally  of  the  corolla,  aa  we  al- 
ready know  that  the  outermost  of  the  two  floral  envelopes 
is  the  calffx,  which  here  is  formed  of  four  pieces  or  sepals. 

Such  are  the  structure  and  relative  position  of  tlie  difl^ 
rent  organs  which  constitute  a  complete  flower.  Let  ns 
now  examine  some  flowers  in  which  some  of  the  organs 
which  we  have  just  enumerated  are  uot  met  with.  In  the 
Tulip,  tor  example,  we  find  in  the  centre  of  the  flower  tb« 
pistil,  which  is  composed  of  a  prismatic,  three-sided  ovary, 
having  its  summit  crowned  by  a  glandular  body,  which  is 
the  stigma.  There  is  no  style.  Externally  of  this,  we  aee 
»ix  stamina,  in  the  structure  of  which  there  is  nothing  r^ 
markable.  These,  then,  are  the  two  sexual  orgaoa ;  but 
Wyund  them  we  find  six  membranous  pieces  or  segmeuts, 
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perfectly  similar  to  each  other,  and  evidently  forming  a 
single  organ.  In  tliis  flower,  there  is  therefore  wanting 
one  of  the  two  floral  envelopes.  But  which  of  tliem  is  it 
that  is  wanting?  This  is  a  question  which  has  received 
mtich  discussion  from  botanists,  and  has  not  yet  been  settled 
to  the  satisfaction  of  all  parties.  In  fact,  some  of  them, 
following  Linuieus,  call  a  single  floral  envelope  placed  ex- 
ternally of  the  sexual  organs,  when  it  has  lively  colours,  a 
corolla,  and  when  it  is  green,  a  calyx.  This  distinction, 
however,  is  not  founded  on  very  solid  characters.  Others, 
with  M.  Jussieu,  following  the  laws  of  analogy,  consider  it 
as  n  calyx  whatever  may  be  its  colour  and  consiel«nce.  We 
arc  of  this  opinion,  and  shall  give  the  name  of  calyx  to  the 
single  floral  envelo[>e  which  presents  itself  around  the  sexual 
parts.  Other  authors,  wishing  to  reconcile  these  diflerences 
of  opinion,  and  in  some  measure  to  conciliate  both  parties, 
give  the  name  of  perigimium  to  the  single  floral  envelope 
which  surrounds  the  sexual  organs  The  Tulip,  which  we 
are  examining,  has  then  a  calyx  formed  of  six  sejKib,  or  a 
]>erigonium  composed  of  six  distinct  pieces. 

Lastly,  as  we  have  already  seen,  there  are  flowers  in 
which  the  two  floral  envelopes  are  both  granting.  These 
arc  named  ruiiuti  flowers,  to  distinguish  them  from  those 
which  BTB  furnished  with  floral  envelopes. 
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OF  THE  PKDUNCLES  AND  BRACTEAS. 

The  flower  may  be  fixed  in  various  ways  to  the  branches 
or  twigs  which  support  it.  Thus,  it  is  sometimes  directly 
attached  by  its  base,  without  the  aid  of  any  accessory  or  in- 
termediate part.  In  this  case,  it  is  said  to  be  sessile  CFlos  ses- 
silts  J.  On  the  other  hand,  it  is  named  pedunadate  cFlas  pe- 
dunculatusj  (Fig.  95.),  when  it  is  attached 
by  means  of  a  peculiar  prolongation,  com- 
monly named  the  steUk  of  the  flower,  and 
botanically  designated  by  the  name  of 
Peduncle  (Fig.  95.  a).  The  peduncle  of 
the  flower,  like  the  petiole  of  the  leaf, 
may  be  simple  or  branched.    When  it  is  ^'^  ^^ 

branched,  each  of  its  divisions,  bearing  a  single  flower, 
takes  the  name  of  Pedicel^  and  the  flowers  are  said  to  be  pe^ 
dicellate  (Flores  pedicellatij.  Thus  the  flower  of  the  Pink 
is  pedunculate,  and  each  of  the  flowers  which  compose  the 
cluster  of  the  Lilac  or  Vine  is  pedicellate. 

The  Peduncle  (PeduncidusJ^  or  support  of  the  floorers, 
assumes  various  modifications,  which  it  is  necessary  to 
make  known. 

Thus,  according  to  its  situation^  it  is  radical^  when  it  pro- 
ceeds from  the  axil  of  a  radical  leaf;  as  in  the  Dandelion 
(Leontodon  TaraxacumJ^  and  the  Cowslip  (Primula  veris). 

It  obtains  the  particular  name  of  Scape  (Scapusjj  when 
it  proceeds  immediately  from  an  assemblage  of  radical 
leaves ;  as  in  the  Hyacinth,  the  genus  NarcissuSj  &c. 

It  is  cauline  or  rameal^  according  as  it  springs  from  the 
stem  or  branches ;  which  it  generally  does. 
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It  is  peliolar  (P.  petiolansj,  wLeii  it  is  united  lt>  the  |»c- 
tkik',  in  part  of  it«  length. 

EpiphyUoHS  (P.  epiphylluiJi  when,  in  place  «f  growing 
upon  the  fitem  or  brani-hee,  it  springs  from  the  stirfttce  ni 
the  leaves  themselvee;  as  in  Ituscun  acuUatns. 

Axiitar  (P.  axillaris),  when  it  arises  from  tiie  stem  or 
branehes  in  the  axil  of  the  leaves. 

E:tira-tixH/ar  or  lateral  (P.  extra-axillaris,  lateralis}, 
when  it  arises  from  the  lateral  parts  of  the  point  of  insertion 
of  the  leaf;  as  in  thv  Solanea. 

Termittal  (P.  termitia/inj,  when  it  lerminut«B  the  aumniit 
of  the  stem,  of  which  it  appears  to  ho  the  continuation. 

Tlie  peduncle  is  mtifloroax,  Inflorous,  triflorous,  or  vntlti- 
Jiorotu,  according  lo  the  number  of  flowers  which  it  sup- 
ports. 

It  is  sometimes  twisted  in  a  spiral  form,  or  like  a  screw  ; 
lis  in  I'alliMteria  spiralis.  Cyclamen  e'lruj/mum  also  presents 
tliis  singular  disgtositjoii,  when  its  fruit  approaches  matu- 

It  freijuontly  Iiapj>eus  that  around  a  flower,  or  sevcrnl 
flowers  placed  near  each  other,  there  is  observed  a  certain 
number  of  small  leaves  diflering  entirely  from  the  rest  in 
their  colour,  form,  consistence,  or  other  qualities.  Theso 
are  named  Bracteas  (lirartea)  (Fig  96.  a). 
The  hracteas  must  not  be  confounded  with 
the  fiornl  tfarf  projicrly  so  called,  which 
do  not  tlifler  materially  from  the  other  < 
leaves  of  (lie  same  plant,  but  are  only 
smaller  aii<l  nearer  the  Rowers.  Thus 
Salvia  hormitmm  and  S.  itclaraa,  the  brac- 
teas are  very  apjuirent,  and  very  distinct 
from  the  leaves,  being  of  a  blue  colour. 

When  the  bracteas  or  the  floral  leaves  arc  symmetrically 
disposed  around  one  or  more  flowers,  so  as  to  form  a  kind 
of  accessory  envelope,  they  are  collectively  named  an  init*' 
lucre.     Thus,  in  the  genus  Anemone,  we  find  beneath  I  he 
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flower  three  floral  leaves  symmetrically  dispoBed,  and  con- 
Blituting  a  tripkyllous  or  three-leaced  involucre.  The  invo- 
lucre IE  said  to  be  tetraphylloua,  pentaphylbms,  ftexaphyUous 
or  polyphylhm,  according  as  it  is  formed  of  four,  five,  six 
or  more  bractcas.  When  the  peduncle  is  di\'ided,  and  there 
occurs  at  the  base  of  each  pedicel  a  small  involucre,  tlie 
latter  is  named  involucel.  Thusj  id  the  Carrot,  there  is  ob- 
served at  the  base  of  the  peduncles  r  poiyphyUous  involucre, 
and  at  tlie  base  of  tlie  pedicels  an  involucel,  which  la  also 
polyphyllous. 

The  bracteas  sre  generally yree,  without  any  adhesions; 
but  sometimes  they  adhere  to  the  peduncle  of  the  flower, 
88  in  the  Lime  (Tilta  e«rqp<eaj. 

They  have  commonly  a  Jbliaceous  structure  and  cnnsist- 
encc.  Sometimes,  however,  they  are  small  scales,  varying 
in  number,  and  arranged  close  together  around  the  flaiver. 
In  this  case,  if  they  are  persistent,  and  surround  the  base  of 
the  fruit,  or  entirely  envelope  it,  at  the  period  of  its  matu- 
rity, they  form  what  by  botanists  is 
named  a  Cup  (Cupula)  ;  as  in  the  ' 
genus  Quercus,  &c.  {Fig.  97.) 

The  Cupula  may  be  equamaceous, 
or  formed  of  small  scales  placed  very 
close  together;  as  in  the  Oak  ((^luer- 
cus  Bobur).  Flu-  97- 

It  may  be  foliaceous,  or  formed  by  small  leafleto,  more 
or  less  free  and  distinct;  as  in  the  Haael  (Coryltts  Avei- 
lana). 

Lastly,  it  is  sometimes  pericarpoid,  that  is,  formed  f»f  a 
single  piece,  covering  and  entirely  concealing  the  fruit, 
sometimes  opening  regularly,  to  allow  them  to  escape  at  the 
period  of  their  maturity ;  as  in  the  Chestnut,  the  Beech, 
&c. 

When  the  involucre  surrounds  a  single  flower,  is  vny 
close  to  it,  and  resembles  a  calyx,  it  is  named  the  caiicuhu 
or  outer  calyx ;  as  in  the  genera  Malm  and  AUIueo,  Flowen 
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wliich  are  iLuh  fumisheJ  witli  a  caliculus  are  named  cali- 
culale  (Fiores  calicuUtti). 

Tlie  Spatka  is  a  membranous  involucre,  eiiclosing  one  ov 
more  flowers,  which  it  entirely  covers  previous  to  their 
expanBioii,  and  which  are  not  exposed  to  view  until  it  has 
burst.  Thus,  in  tlie  Palms,  the  genus  Narcissus,  the  dif- 
ferent species  of  Alliuvt,  such  as  llie  Onion,  &c,  the  flowers 
are  enveloped  in  a  spatha. 

It  is  monophylhus^  or  consists  of  a  single  piece,  as  iii 
Arum  maculatum ;  diphyUmiSt  or  of  two  pieces,  as  iu  the 
Garlic,  Onion,  &c. 

CucuUiJorm  or  cowi-shaped  (Spaiha  cuciUlaia),  bent  iu 
the  form  of  a  horn ;  as  in  Arum. 

RujitiU  (S.  rufitUis),  irregularly  bursting  to  allow  the 
flowers  to  issue ;  as  iu  the  genus  Narcissus. 

UnifiorouB,  bijlorousy  or  muUiJiorous,  according  as  it  coo- 
tains  one,  two,  or  a  greater  number  of  floivers. 

Membranous  fS.  membranosa)^  wlieo  it  is  thin  and  semi- 
transparent  ;  as  iu  the  genera  Narcissus  and  Allium. 

Woody  (S.  ligiiosaJt  when  it  has  the  consistence  aud  tex- 
ture of  wood ;  as  in  several  Palms,  for  example,  the  Date 
(Phtmix  dactylifera). 

Petaloid  fS.  petaloideaj,  when  it  is  soft  and  coloured  like 
the  corolla ;  as  in  Btchardia  athiopicOy  &c. 

Sometimes  tbo  flowers  contained  in  a  epatha  are  en- 
veloped each  in  a  small  spatha  of  its  own,  which  is  named 
qxahella  ;  as  in  most  of  the  Iridc«e. 

The  Uraminea?  and  Cyperaceffi,  which  difier  so  much 
from  the  other  families  of  plants  in  tlieir  general  appear- 
ance and  the  structure  of  their  organs,  have  neither  calyx 
nor  corolla  properly  so  called.  The  parts  to  which  these 
names  have  been  given  in  them  differ  essentially  from  the 
same  organs  in  other  phanerogamic  v^etables,  aud  are  no- 
thing else  than  true  involucres,  which,  however,  aflTect  a 
peculiar  arrangement,  not  observed  in  other  plants.  They 
have,  accordingly,  received  particular  names. 
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Thus  the  name  of  glume  (ghima)  is  given,  in  the  Grami" 
necB,  to  the  two  scales,  varying  greatly  in  form,  which  are 
placed  nearest  to  the  sexual  organs  (Fig.  98.  a  a).  Some- 
times these  two  scales  are  united  into  one, 
which  is  then  bifid ;  as  in  Ahpecurus  and 
Camucopice.  All  the  other  scales  which 
are  placed  externally  of  the  glume  con- 
stitute the  lepicene  Cl^picena).  They 
vary  much  in  number:   thus,  there  is  Fig.iia 

one  in  Agrostis  canina  of  Linnaeus,  two  in  most  of  the 
other  species  of  Agrostisy  in  Cynodon^  &c.  (Fig.  98.  b  6).  In 
many  cases,  there  are  observed  externally  of  the  sexual  or- 
gans one  or  two  small  bodies  of  very  variable  form,  \^hich 
are  individually  named  paleoks  (paleoUeJy 
and  generally  or  collectively  the  glumeUa 
(Fig.  99.  a  a). 

When,  in  the  Gramineae,  two  or  more 
flowers  are  placed  together,  so  as  to  form  a 
kind  of  small  spihdet  fspiculaj  or  lodicuk^ 
their  common  envelope  also  receives  the  Fig.i». 

name  of  lepicene.  It  may  be  unipaleaceous^  or  of  one  scale, 
as  in  the  genus  Lolium  ;  hipaleaceousj  of  two  scales,  as  in 
the  genus  Poa  ;  or  muUipaleaceouSy  of  several  scales,  as  in 
some  species  of  Uniola.  There  results  from  this  circum- 
stance that  each  little  flower  or  floret  is  destitute  of  a  iepi-- 
cene  of  its  own,  and  is  only  surrounded  by  a  glume^  which 
in  this  case  is  always  bipaleaceous.  It  is  then  said  that  the 
spikekt  or  the  lepicene  are  hiflorous^  triflorous^  two-flowered, 
three-flowered,  &c.  according  to  the  number  of  flowers 
which  thev  contain. 
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The  term  In/hrescence  finflorescaiHaJ  ib  applied  to  de^ 
signate  the  general  disposition  or  arrangement  which  the 
flowers  a/fect  upon  the  stem,  or  the  other  oi^ns  which 
»iiipp<irt  tliem. 

The  flowers  arc  said  to  be  solUary  (Florts  solitarii), 
when' the  plant  produces  only  one,  or  when  they  come  off 
one  by  one  from  dift'ercnt  |>oints  of  the  stem,  at  some  dis- 
tanco  from  each  other ;  as  in  the  Tulip  and  the  Common 
Garden  Rose. 

They  are  temiitud  (F.  terminaie^),  when  they  are  situated 
at  the  top  of  the  stem  ;  as  in  the  Tulip. 

Lateral  (F.  laterales),  when  they  spring  from  the  sides 
of  the  steras  or  branches. 

AxWar  (F.  axillares),  when  they  spring  from  the  axilla 
of  the  leaves ;  as  in  the  Greater  Periwinkle  (  Vinca  major), 
the  Ivy-leaved  Speedwell  ( J'eronica  kederafotiaj,  &c. 

Flowers  are  named  geminate  (F.  t/emini),  when  they  como 
off  in  pairs  front  the  same  point  of  the  stem  ;  as  in  Fiola 
bijhra. 

Temale  (F.  lemati),  when  they  come  oflf  three  tt^etherc 
as  in  Teucrium  ftavum. 

Faaciculate  ( F.  Jascicuiati),  when  they  come  off  more 
than  three  together  from  the  same  point  of  the  stem  or 
branches ;  as  in  the  Cherry  (Cerasus  communis). 

Let  us  now  examine  the  kinds  of  inflorescence  which 
have  received  particular  names. 

•  M-  Rie|H'r,  I'roivuior  iif  Butaoy  at  Bile,  has  btelv  published  a  verjr 
intereillng  memoir  on  ihe  infloreKCnce. 
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1.  When  the  flowere  are  arranged  upon  a  commoD  stalk 
or  axis,  which  is  simple  or  not  branched,  whether  tliey  be 
sessile  »r  pedunculate,  and  whether  the  peduncle  be  etraight 
or  inclined,  they  form  a  Spike  (tpicajt  and  are  accordingly 
described  as  spiked  (Fhres  spicatij;  as  in  Wlieat,  Barley, 
Rye,  the  Ribwort  PlatitaiD,  the  Black  Ciurnuitf  the  Buv 
berry,  and  the  genus  Orchis. 

The  base  of  each  flower  is  often  accompanied  hy  a  scale 
or  bractea,  in  which  case  the  spike  is  said  to  bo  ayva>n\fi>- 
rous  or  bracteoluta  ;  as  is  Orchis  milUaris. 

Sometimes  tlie  flowers  are  arranged  in  a  spiral  mannar 
around  the  common  stalk  ;  as  in  Ophrys  aslivalu  and  O. 
arititmmUis  ( SpiraiUfies,  Rieh.). 

At  other  times  the  flowers  are  Tery  close,  and  the  spike 
short  and  globular  (Spica  globosa) ;  as  in  Orchis  t/iobaaa, 
several  species  of  Scilla,  &c. 

2.  If  the  common  peduncle  branches  several  times,  and 
in  an  irregular  manner,  this  arrangement  takes  the  name 
of  Racetne  (racemimj,  and  the  flowers  are  described  aa  being 
racemose  (flares  racemosi)  ;  as  in  the  Vine. 

The  characters  which  most  authors  have  given  aa  distin- 
guishing  tlie  spike  from  the  raceme  are  so  uncertain,  that 
it  is  almost  impossible  to  discriminate  between  these  twe 
modes  of  inflorescence.  Thus,  some  say  that  the  flow«ra 
are  sessile  in  the  spike,  and  pedunoidate  in  the  racetOe; 
and  others,  that  the  raceme  is  always  pendulous,  and  the 
spike  erect.  We  think  it  ueelegs  to  insist  on  the  iitsofil- 
ciency  of  these  characters.  The  distinction  which  we  adopt 
appears  to  us  more  determinate,  and  has  the  advantage  of 
being  more  easily  applied  in  practice :  it  is,  that  tiie  una 
of  a  spike  is  always  simple,  whereas  that  of  a  raeemn  h 
always  branched. 

8.  When  the  common  axis  ifi  erect,  and  the  pedutloles 
are  irregularly  divided  into  pedicels  bearing  the  flowers,  if 
the  whole  assumes  a  nearly  pyramidal  form,  it  obtains  the 
name  of  77iyrsus  (thyrsus),  and  the  flowers  are  said  to  be 
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thyrsoid  (Hores  thyraoidei) ;  as  in  the  Lilac  (Sjfringa  vuU 
garU),  the  Privet  (Liijaatrum  vuiffore),  and  the  Horse* 
chestnut  fj^adtu  Hippocaattmum).  This  species  of  in- 
llurescenco  is  closely  allied  to  tbe  raceme. 

4.  The  flowers  are  said  to  be  disponed  in  a  Panicle  (patti- 
cula),  or  to  bo  panicuiaie  (Flares  paniculati),  when  the 
common  axis  is  branched,  and  its  secondary  divisions  are 
greatly  elongated  and  widely  separated.  This  species  of 
inllorescence  belongs  almost  I'xclusively  to  the  Gramineee: 
such,  for  example,  are  the  male  flowers  of  the  Maize  (Zea 
Maya),  Agroatis  Spica-vmti,  Arundo  Donax,  &c. 

5.  Tlie  flowers  are  corymbose  ( Flores  corymbotij,  or  are 
disposed  in  a  Corymb  (corymbus),  when  the  peduncles  and 
pedicels  spring  from  different  points  of  Uie  upper  part  of 
the  stom,  but  all  attain  nearly  the  samo  height ;  as  in  Com- 
mon Milfoil  ( AchiUaa  Millefolium). 

6.  Tlie  Cyme  (cymta)  is  produced,  aiM  the  flowers  are 
Btiid  to  be  q/tnose  (Flores  cymosi),  when  the  peduncles  pro- 
ceed from  the  same  point,  tbe  pedicels  being  unequal,  and 
coming  off  from  different  points,  but  raising  all  the  flowers 
to  Uie  same  height ;  as  in  the  Elder  (Sambucua  nigra)  and 
the  Cornel  (Conius  aaiiffftineaj. 

7.  Tbo  flowers  are  said  to  be  wnbellate  (Flores  umbeUaii)^ 
when  all  tbe  peduitcIeA  are  equal,  spring  from  the  same 
point  of  the  stem,  diverge,  and  branch  into  pedicels,  which 
again  come  off  from  the  same  point,  so  that  tbe  general 
mass  of  the  flowers  represents  a  convex  surface,  like  an 
expanded  umbrella.  This  disposition  is  obsc^^'ed  in  the 
whole  natural  family  of  the  Umbel  liferse ;  for  example,  iu 
tbe  Carrot  (Dauctts  Carota),  Hemlock  (Conium  tnacula- 
tum),  Opoponax  (Pastitiaca  Opoponar),  &c. 

The  peduncles  form  collectively  an  wnbel  (ttmbella)  ;  and 
each  group  of  pedicels  constitutes  an  miibelhtle  (ifmbdlula). 

At  the  base  of  tbe  umbel,  there  is  very  frequently  ob- 
served an  involucre ;  and  at  the  base  of  each  umbellnle  an 
involucel ;  as  in  the  Carrot.    At  other  times,  tbe  involucre 
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is  wanting,  while  the  involucels  are  present ;  at  in  Chervil 
fCtuBTophyllum  sativum).  Lastly,  both  involucre  and  in- 
volucels may  be  absent;  as  in  Pimpinetta  Saxifragoj  P. 
magna^  &c. 

8.  The  flowers  are  sertulate  (Fhres  serhHaH)^  wlien  the 
peduncles  are  simple,  spring  all  from  the  same  pointy  and 
attain  nearly  the  same  height ;  as  in  the  Flowering*  Rush 
(B'uJtiomus  umbeUatusJi  most  of  the  species  of  AlUum^  the 
genus  Primtda,  &c. 

.  This  kind  of  inflorescence  has  been  referred  to  the  nnn 
bel ;  but  it  differs  so  much  from  that  species  as  to  deserve 
a  name  of  its  own. 

9.  The  flowers  are  disposed  in  a  Whorl  or  Verticil  Cverii^ 
dllajf  or  are  whorled  or  vertidUate  (Flares  verticillaH)^ 
when  they  come  off  around  the  stem  at  the  same  he^fat; 
as  in  the  genus  Myriqphylluni^  in  Hippuris  vulgaris^  &c. 

It  is  generally^aid  that  the  Labiatae  have  their  flomrers 
verticillate,  but  in  this  case  one  is  deceived  by  appearancegj 
for,  in  all  the  plants  of  that  family,  the  flowers  are  placed 
in  the  axilla  of  two  op|K)site  leaves,  and  are  borne  npon 
divided  peduncles.  They  thus  spring  from  two  opposite 
points,  and  not  from  the  circumference  of  the  stem. 

10.  The  Spadix  is  a  species  of  inflorescence,  in  which  the 
common  peduncle  is  covered  with  unisexual  flowers,  which 
are  naked,  in  other  words,  destitute  of  a  proper  calyx,  and 
generally  distinct  and  separated  from  each  other;  as  in 
Arum  mojctdatumf  Calla  palustris,  &c.  Sometimes,  how- 
ever, there  are  observed  scales,  which  separate  the  flowers ; 
but  these  cannot  be  considered  as  calyces,  as  they  spring 
from  the  substance  of  the  peduncle  itself,  of  which  they 
appear  to  be  appendages,  and  are  always  situated  beneath 
the  point  at  which  the  flowers  are  attached ;  as  in  certain 
species  of  Pepper. 

The  spadix  is  peculiar  to  the  monocotyledonous  plants, 
and  to  the  different  species  of  Piper.  Sometimes  it  is  naked, 
in  other  words,  destitute  of  a  general  envelope ;  as  in  the 
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gciiiis  juit  meutioned.     At  other  tintcs,  it  iB  enveloped  in 
H  DpUlia ;  ae  in  ihe  Atoidea-,  and  certain  species  of  PalniB. 

11.  The  Catkin  ( Amentum  J  is  a  kind  of  tndoreecence  in 
ivhich  unisexual  flowers  are  inserted  upon  scales  which,  in 
wnie  raeasure,  |M>rform  the  office  of  a  peduncle,  Flowers 
so  arrauged  arc  named  amentaceoits  (Flares  amentacei). 
Of  this  kind  are  the  male  flowers  of  the  Chestnut  (Juglartx 
rf.ffiaj,  and  Hiwul  (  Vorybis  Arellano  } ,  the  male  and  female 
flowera  of  Willows,  &c.  This  species  of  inflorescence  is 
that  observed  in  a  whole  family  of  plants,  composed  of 
trees  of  various  siaes,  and  wliieli  arc  named  Amentaceous  *. 
Of  this  kind  are  Willows,  Poplars,  Alders,  the  Birch,  the 
Hornbeam,  the  Oak,  the  Beech,  &c. 

12.  The  names  of  Capitultim,  Calathidium  or  AutJiodiioHf  J 
are  given  to  the  mode  of  inflorescence  which  the  older  wri- 
ters improperly  deeigiiated  as  forming  cmn/touiul  golfers. 
It  is  that  which  we  observe  in  Thistle^,  the  Artichoke, 
Scontouera,  and  in  general  in  all  the  plants  of  the  family 
of  SynantUerea.  The  cajntw/um  is  formed  by  a  greater  or 
less  number  of  small  flowers,  placed  together  upon  a  com- 
mon receptacle,  which  is  mucli  wider  and  more  bulging 
than  the  summit  of  the  peduncle,  of  which,  however,  it  is 
lite  termination,  and  which  is  named  pkoranlkium  ;  the 
flowers  being  surrounded  hy  a  peculiar  involucre,  which 
was  formerly  considered  as  a  compound  calyx.  Thus,  in 
the  Artichoke  (Ciiuira  Scotymm),  the  green  leave?,  of  which 
the  base  is  eaten,  belong  to  the  involucre,  an<l  the  lower, 
broad  and  fleshy  part  is  the  pkoranthitim  or  clinanthaan. 
The  flowers  arc  placed  within  the  leaflets  of  the  involucre. 
They  are  very  small,  and  intermingled  with  stifle,  erect 
bristles. 


•  Jiisdeu's  fwnilj-  of  Am«iUcei£  hag  been  divided,  agreeably  lo  the  re- 
cent otMervations  at  aome  botanists,  Into  teversl  groups  or  IkiiiiUeii,  which 
are  very  distinot  from  each  other  in  respect  to  the  different  ports  of  their 
ilowen  ud  frvAl».  Such  are  the  Cupulifrrm,  Btlulinem,  SalkintiB,  Ulmacea, 
&c. 
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Thm  fAorantMum  bas  not  always  &e  umm  amu^geiiMnt 
Sometimes  it. is  alightly  coDcaye^  as  in  the  Artichoke ;  at 
other  time%  very  oonvex,  promineDt^  and  i^fiproaehing  to 
the  cyliDdrieal  fiMrm,  as  in  some  speoies  ol^AmikemuSj  in 
JaMbecktOy  &c. 

It  is  more  commonly  smooth,  hnt  it  often  preaeots  al- 
veolae or  small  depressions,  in  which  ia  eontatned  the  base 
of  the  flowers ;  as  in  Omqpordium.  Sometimes  it  is  naked, 
in  other  words,  bears  flowers  only;  at  other  timea,  the 
flowers  are  accompanied  by  scales  or  hairs^  which  are  more 
or  less  stiff  and  sharp-edged. 

The  iuvahtcre  also  varies  greatly,  it  beings  aometimes 
formed  of  a  single  row  of  leaflets ;  as  in  the  genua  TVagO' 
pogtm;  sometimes  of  very  numerous^  imbricated  scales, 
arranged  in  several  rows;  as  in  the  genera  CSmtaicriicM, 
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CHAPTER  III. 


OF  PfifFLORATION  OR  .KSTIVATION. 


Bt  the  t«nnB  Praftoratkn  or  jE^ration  (prteflaratio,  agti- 
vaiio),  is  understood  the  mode  in  which  the  different  parts 
of  a  flower  arc  disposed  previous  to  its  expansion.  From 
this  defioition  it  will  be  seen  that  we  here  include  (he  di- 
versified poeitions  which  the  various  parte  of  a  flower  affect 
in  the  hud. 

This  circumstance  has  long  been  neglected,  although  it 
is  deserving  of  the  greatest  attention  ;  for  the  prKfloration 
is  generally  the  same  in  all  the  plants  that  belong  to  the 
same  natural  family.  The  prieSoration  of  the  corolla  has 
alone  hitherto  been  studied;  hut  that  of  the  calyx  and 
sejiual  organs  is  not  less  important 

1.  The  petals  or  the  divisions  of  the  corolla  may  he  int- 
bricated  (Petala  imbricata,  Prafloratio  imbricativa),  when 
they  cover  each  other  laterally  by  a  small  portion  of  their 
breadth ;  as  in  the  genera  Rosa,  Pyrua,  Cerae^s,  Ltnum,  &c. 

S.  The  monopetalous  corolla  may  be  folded  upon  itself^ 
or  plaited,  (Corolla  plicatOf  PrtB/ioratio  plicativaj ;  as  in  the 
Comvivulacca,  and  several  Solan&E. 

3.  The  jtetals,  or  the  divisions  of  tlie  mouopetalous  corol- 
la, are  sometimes  placed  close  together,  and  apiraUy  twisted 
(Petala  fpiralUer  contorta,  Prcefloratio  torsivaj ;  as  in  the 
geuus  Oxaiis,  the  Apocinea,  &c. 

4.  The  petals  are  often  puckered  (Petala  corrugata,  Pra- 
ftoratio  comtgativa),  tiiat  is,  folded  in  all  directions;  as  in 

the  genera  Papaver  and  Ctsttts. 

5.  The  petals  may  be  in  contact  by  their  edges,  like  the 
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valves  of  a  capsule  (Prttfloratio  V€dvarisJ;  as  in  the  Arali- 

6.  When  the  petals  are  five  in  number,  two  external, 
two  internal,  and  one  covering  the  two  inner  by  one  of  its 
sides,  and  itself  covered  on  the  other  side  by  the  outer 
|)etals,  M.  De  Candolle  gives  this  disposition  the  name  of 
quiiicuncial  ( PrcBfloratio  quincundalisj  ;  as  in  the  Pink. 

There  are  several  other  modes  of  pnefloration,  \ehich  it 
is  of  less  importance  to  know,  as  they  are  much  less  fre- 
quently met  ivith. 

The  various  modifications  above  described  refer  equally 
to  the  calyx. 

In  the  Umbelliferse  and  Urticeee,  the  stamina  are  inflecUd 
towards  the  centre  of  the  flower ;  and,  when  the  latter  ex- 
pands,  rise  up,  and  sometimes  even  bend  outwards. 
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CHAPTER  IV. 


OF  THE  FLOIIAI.  ENVF.I.OPES  IN  GENERAL. 


We  have  already  Been  that  iLe  Fioral  Envelopes  are  not 
essential  organs  of  the  flower,  as  many  plants  are  entirely 
ilestitutc  of  them.  We  shall  not,  therefore,  be  surprised 
when  we  see  flowers  in  which  the  calyx  and  corolla  are 
wanting,  and  which,  neverthelesB,  produce  perfect  fruits. 

Linnieiis  gave  the  general  name  of  Perianth  (Perian- 
t/u'umjf  to  the  whole  of  the  floral  envelopes  which  surround 
the  sexual  organs. 

The  perianth  is  sinyle  or  double. 

When  it  is  single  it  is  named  the  caiyx,  whatever  may  he 
its  colour,  consistence,  or  form ;  as  in  the  Tulip,  the  Lily, 
the  ThymeleiC]  &c. 

All  the  monocotyledonous  plants  are  destitute  of  a  corolla. 
Their  perianth  is  always  single,  and  they  have  only  a  calyx. 

When  the  perianth  is  double,  the  innermost  envelope,  or 
that  which  is  nearest  to  the  sexual  organs,  takes  the  name 
of  corolla  ;  while  the  outermost  envelope  is  named  the  calyx. 
It  has  also  been  said,  that  the  ealyx  forms  a  continualiou 
of  the  bark  of  the  peduncle,  and  that  the  corolla  is  the  con- 
tinuation of  the  woody  body,  or  the  part  situated  between 
the  pitli  and  the  bark,  in  annual  plants ;  but  this  assertion 
is  incorrect. 

Such  is  the  opinion  generally  admitted  by  authors  who-' 
treat  of  the  natural  relations  of  plants ;  and,  in  fact,  it  ajH^ 
pears  conforme<l  to  nature  in  most  cases.  But  we  would 
here  remark,  with  reference  to  the  monocotyledones,  that, 
in  many  circumstances,   especially  when   the  jMTtanth  is 
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composed  of  separated  segmentSi  we  might  believe  in  the 
existence  of  two  envelopes  around  tlie  sexual  organs.  ThuB 
the  six  pieces  which  form  the  single  perianth  of  a  great 
number  of  monocotyledones,  are  most  commonly  disposed 
as  if  in  two  rows,  so  that  three  of  them  appear  more  in- 
ternal, and  three  more  external.  If  we  add  to  this,  that  the 
three  inner  are  often  coloured  and  petaloid^  while  the  three 
outer  are  green,  and  similar  to  the  calyx^  we  might  readily 
conceive  that  a  double  perianth,  in  other  words^  a  calyx 
and  a  corolla,  might  be  admitted  in  these  plants.  This  dis- 
position is  especially  observable  in  Tradesc€t»Uia  virginica^ 
of  which  the  single  perianth  has  six  divisions,  three  inner, 
which  arc  larger,  thinner,  delicate,  and  of  a  beautiful  blue 
colour;  and  three  outer,  which  are  smaller,  g^een,  and  en- 
tirely different  from  the  rest.  Tliis  is  also  the  ease  with 
Alisma  Plaritago^  Sagittaria  sagittafoliay  &c.,  which  have 
always  the  three  inner  divisions  of  their  perianth  coloured 
and  petaloid,  while  the  three  outer  are  green  and  calyci- 
form. 

But  these  exceptions  are  more  apparent  than  real,  and 
disappear  before  a  more  close  inspection :  For,  although  the 
six  segments  of  the  perianth  of  a  great  number  of  monoco- 
tyledones  are  disposed  in  two  rows,  they  yet  form,  on  the 
top  of  tlio  peduncle  which  supports  them,  only  a  single 
circle;  that  is,  they  liave  only  one  common  point  of  attach- 
ment, and  are  manifestly  all  six  continuous  with  the  outer- 
most part  of  thc-iMiduncle.  They,  therefore,  constitute  one 
and  the  same  organ,  that  is,  a  calyx.  In  fact,  did  they 
constitute  two  distinct  envelopes,  a  calyx  and  a  corolla,  the 
point  of  insertion  of  the  corolla  would  be  more  internal 
than  that  of  the  calyx,  since  it  is  continuous  with  the  woody 
substance  of  the  stem,  or  the  part  which  represents  it ; 
whereas  the  calyx  is  a  continuation  of  the  epidermis,  or  the 
most  external  part  of  the  peduncle.  From  all  this,  we  may 
conclude,  that,   in  the  monocotyledones,   there  are  never 
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corollas,  but  only  a  cslyx,  whatever  maj^  be  the  dispoeitinn 
of  the  parts  which  compose  it. 

The  ratit  aiid  iDtcreBtiiig  family  of  the  Ornhideo',  'whieh 
differH  as  much  from  the  otlipr  iDonocotyledonoiis  plantfs  in 
the  form  and  external  appearance  of  its  dowere,  bb  in  tlieir 
interttnl  organization,  also  presents  n  single  jieriiinth,  with 
Ki\  divisionR,  but  modified  in  a  manner  which  it  ia  of  im- 
jwrtanco  here  U>  notice.  Of  tliese  divisions,  three  are  more 
internal,  and  three  more  external.  The  tlirce  outer  are 
very  frequently  united  to  two  of  tJie  inner,  at  the  upper 
IMtrt  of  the  flower,  and,  being  closely  applied  upon  each 
other,  form  a  kind  of  vault  or  helmet,  which  covers  and 
protects  the  sexual  organs ;  for  which  reason  the  calyx  ia 
said  to  be  gaUated  or  helmet-like  (calyx  galealusj.  Of  the 
three  inner  divitiiuns,  one  is  median  and  inferior,  and  gene- 
rally differs  in  form  and  colour  from  the  other  two.  It  has 
received  the  name  of  lip  (lattellum).  It  is  this  third  part 
which,  in  many  species,  presents  tttich  di^ersiiied  and  es- 
traordiuary  foriott.  Sometimes,  in  fact,  one  might  imagine 
that  he  saw  a  humble  bee  resting  ujwu  the  plant  (Ophryg 
apifera);  sometimes  a  spider  (Opkn/s  arauifrra) ;  at  other 
timcR,  a  monkey,  of  which  the  lower  piu:ts  arc  separated 
(Orvhis  zoofihora,  Opiirys  antlirojiop/wraj.  In  several  genera 
of  this  family,  the  Udtelluin  has  at  its  lower  part  a  hollow 
prolongation,  in  the  form  of  a  horn,  to  which  the  name  of  ' 
spur  (calcar)  is  given.  In  this  case  it  is  said  to  bo  ajiurred 
(lahellum  cafcarafmnj.  The  presence,  absence,  or  relative 
length  of  the  spur,  often  afford  distinctive  characters  in 
certain  genera  of  Orchideie. 

The  floral  envelopes,  notwithstanding  the  delicacy  of 
their  texture  and  the  varied  colours  with  whicli  they  are 
ver}'  frequently  decorated,  are  in  general  nothing  but  leaves 
slightly  modified.  In  the  calyx,  in  particular,  this  simila- 
rity, or  even  identity  of  struclnre,  is  very  striking.  In  fact,  J 
there  arc  flowers  in  which  the  sepals  or  leaflets  of  the  cal 
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not  to  consider  them  as  the  same  organ.  Hoirever,  to  faci- 
litate tlie  establislimeut  of  generic  characters  in  plants,  bo« 
tanists  have  agreed  to  consider  these  organs,  although  of 
precisely  the  same  structure,  as  entirely  distinct. 

We  now  proceed  to  examine  separately  the  two  floral 
envelopes  which  compose  the  double  perianth ;  in  other 
words,  the  calyx  and  the  corolla^ 
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CHAPTER  V. 


or    IHE  CALYX. 

The  CalffxU  the  oiittTiiiost  envelope  of  ttie  double /Je- 
riuHt/i,  or  tlie  perianth  itsolf,  when  it  is  etnglc. 

It  coneists  of  a  variable  number  of  leaves  forming  the 
outermost  verticil  of  tlie  flower,  sometimes  perfectly  distinct 
from  each  other,  sometimes  more  or  lees  united  together. 

It  18  easy  to  prove,  by  analogy,  that  the  single  perianth 
is  a  calyx,  and  not  a  corolla,  as  Liutiieus  often  named  it. 

lu  fact,  a  general  principle,  sanctioned  by  all  botanists, 
is,  that  the  ovary  is  saiii  to  be  injkrior  (Ovarium  infrrum), 
whenever  it  is  united  with  the  tube  of  the  calyx  in  all  parts 
of  its  circumference.  Now,  the  o\ary  is  inferior  in  a  great 
number  of  monocotyledonous  plants,  which  have  only  a 
single  perianth ;  as  in  the  Iridea;  the  genus  Xarcisgus,  tbe 
Ordtidece,  &c.  It  must  therefore  be  inferred,  from  this 
circumstiince,  that  the  single  envelope  ^i  «>  . 
in  question,  being  entirely  united,  hy  iif  [t] 
its  base,  with  the  ovary,  is  a  true  calyx, 

The  calyx  W  Monosepalous  (Calyx 
mimosepaim)   (Fig.  100.),  whenever 
consists  of  a  single  piece,  or,  to  speak    f*-'""'        pi«.  i«i- 
more  correctly,  wheuever  the  calycine  leaves  are  all  united, 
HS  in  Stramonium,  and  all  the  other  Sotanere ;    in  the  Sage^ 
ant]  all  the  other  Lahiata. 

M.  Do  Candolle  proposes  substituting  tbe  name  nt gatno- 
aepaioHS  calyx  for  that  of  monosrpatotis ;  tho  first  of  these 
terms  sigtiijying  that  the  calyx.  Id  this  case,  is  composed  of 
several  united  sepals,  and  not  of  a  single  sepal,  as  llic  term 
monosepalous  would  imply.     {Fig.  101.) 
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It  IS  Polysepalous  (C.  polysepalusjj  when  it  is  formed  of 
a  greater  or  less  number  of  distinct  pieces,  which  may  be 
separated  from  each  other,  without  producing  any  tearing 
of  tlieir  substance,  and  to  which  the  name  of  Sepals  fsepcJa) 
is  given ;  as  in  the  Wallflower,  the  Water-cress,  &c. 

Whenever  the  calyx  is  united  to  the  ovary,  or,  ^vrhicli  is 
the  same  thing,  whenever  the  ovary  is  inferior^  the  calyx  is 
naturally  monosepahus. 

The  monosopalous  calyx  is  almost  always  persistent,  that 
is,  remains  after  fecundation,  and  very  frequently  continaefl 
until  the  fruit  is  ripe.  It  even  sometimes  increases  in  size, 
in  proportion  as  the  fruit  advances  to^vards  maturity ;  as  is 
obser\'ed  in  the  Winter-cherry  fPhysalis  AlkekengiJ^  &c. 

The  polyse])alous  calyx  is  generally  caducous,  commonly 
falling  off  at  the  period  of  fecundation,  sometimes  imme- 
diately after  the  expansion  of  the  flower ;  as  in  Poppies. 

In  the  monoscpahus  calyx,  there  are  distinguished,  1. 
The  tube,  or  lower  part,  which  is  commonly  elongated  and 
narrow ;  2.  The  //;///>,  or  upper  {mrt,  which  is  more  or  less 
open  and  spreading;  3.  The  throat  (faux),  or  the  line  which 
Kcparates  the  tube  from  the  limb. 

The  Li)nb  (limbus)  of  the  monosepalous  calyx,  may  be 
more  or  less  deeply  divided.  Thus  it  is :  Tootlied  (C,  den- 
tatus),  when  it  has  shaqi-pointed  teeth.  It  may  he  three- 
toothed  (C\  tridentatus),  as  in  Cneorum  tricocaitn ;  Jmit" 
toothed  (C.  qiiadridcHtatus),  as  in  the  Privet  and  Lilac; 
five- toothed,  ((\  quinquedentatus),  as  in  many  Labiatse  and 
Cary()pliynca\  The  teeth  themselves  may  present  various 
modi fl editions.  Thus  they  may  be  equal  or  unequal,  erect, 
spreading,  or  deflected.  Tliese  expressions  require  no  ex- 
planation. 

The  monosepalous  calyx  maybe  Cleft  (CfissusJ^  when 
the  incisions  roach  nearly  to  the  middle  of  the  whole  length 
of  the  calyx.  In  this  case  it  may  be :  B{fid  (C,  hifidfis)^ 
with  two  clefts,  as  in  Marsh  Lousewort  (Pedicularis  pa- 
h(iitris)  :  trifid  CC.  trijidns)  :  qiiadrijid  fC.  quadrifidusj^  as 
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in  lihinanthua  Ciiafa-galli ;  quitufue^  (C.  quinquefidus ),  as 
in  tlyoicyamug  nigrr,  Nicotiana  Tabaaan,  &c ;  multifid  (C. 
imdtifidua),  with  Dumeroue  cleft«. 

When  the  dlvisione  are  so  dee]>  as  almost  to  reach  to 
the  base,  the  calyx  m  Partite  (C  parfitmj.  In  this  case,  it 
may  be:  Ihparlite  {V.  bipartifuij,  as  in  the  genus  Oro~ 
ttawhe. ;  tripartite  (C.  tripartitug ),  as  ia  Anona  triloba  -,  qua- 
ilripartite  (C\  quadripartitiu ),  as  in  Veronica  officinalis; 
ijuittquqMTtite  (C.  iptinqaqmrtitua),  as  iu  Common  Borage 
(liorago  officinalu),  Foxglove  (Digitalis  purptireaj,  &c. 
muitijHirtite  (V.  mukipartUus)^  with  niunerous  deep  seg- 
meiits. 

In  opposition  to  all  these  terms,  the  calyx  is  said  to  be 
Entire  (C.  integer),  when  its  limb  has  neither  teeth  nor  in- 
cisioQS :  as  in  many  genera  of  the  Umbellilerip. 

The  monosepalouB  ciJyx  may  be  regular  or  irregular- 
It  is  Regtilur  (C.  regniaris),  when  all  its  incisions  are 
perfectly  equal  to  each  other,  of  whatever  tiguro  or  form 
they  may  bo ;  as  in  Borage,  the  Pink,  Stc. 

It  is  Irrrgii/ar  (C.  irregularis),  when  the  segments  differ 
in  size  and  figure ;  as  in  Tropfsoltim  tnajtis. 

With  respect  to  form,  the  calyx  is  Tulmlar  (C.  tufmlosunj, 
when  it  is  narrow,  elongated,  anil  has  not  its  limb  spread- 
ing; as  in  tlie  Cowslip  ^Primula  veris),  the  Pink,  &c. 

T^urbinate  (C.  turbiaattu),  liaving  the  form  of  a  pear  or 
top ;  as  in  the  Berry-bearing  Alder. 

VrceoUtle  (C.  tirreobiiiis,  ventrieosus),  swelled  out  at  the 
base,  contracted  at  the  throat,  and  having  the  limb  dilated ; 
HiB  in  the  genus  Bona,  and  the  Henbane. 

Injlaied  or  Btadderg  (V.  iiiflatits,  veaicuiomts ),  when  it  is 
thin,  membranous,  and  dilated  like  a  bladder,  and  much 
wider  than  the  base  of  the  corolla,  which  it  surrounds;  as 
tu  Cucubalua  Bthvn,  Rhinanlhiut  Vrigta-gaJH,  ftc. 

Campanuia/e  or  Bell-skaped  (C  rampanvlatt/s),  dilated 
from  the  base  towards  the  orifice,  which  is  very  wide:  as 
in  Mrliftix  meliMophyUtim. 
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CiiP'Shaped  or  Cupulate  (C.  ctqndiJbmUsJy  flattened  or 
Blightly  concave ;  as  in  Citrus  medico. 

Cylindrical  (C  q/lifubicusjy  when  it  forms  a  tube,  of 
which  the  diameters  are  nearly  equal  in  its  \7h0le  length ; 
as  in  the  Pink.  * 

Clavifonn  or  Club-shaped  (C.  clavatusj  clavi/brmisjj  when 
the  tube  is  slightly  inflated  at  its  summit ;  as  in  Silene  Ar^ 
meria. 

Compressed  (C  compressusj^  broad,  and  laterally  flatten- 
ed;  as  in  the  Marsh  Lousewort  (Pedicularis  palusirisj. 

Prismatic  (C  prismaiicusjy  with  distinct  angles  and 
sides ;  as  in  the  Common  Lungwort  (Pulmanaria  officuudis). 

Angular  (C  angulosus)^  having  numerous  prominent  and 
longitudinal  angles. 

Grooved  or  Purrowed  (C  sulcatusjy  marked  with  longi- 
tudinal impressed  lines. 

Bilabiate  or  Tuv-lipped  ( C.  bilabiatusjy  having  its  divi- 
sions so  disposed  as  to  present  an  upper  lip  and  a  lower  lip, 
separated  from  each  other ;  as  in  Sage  (Salvia  qffitnnalisj^ 
and  many  other  Labiatse. 

Spurred  (C.  calcaratus)^  liaving  a  hollow  prolongation  at 
its  base ;  as  in  TropcBolum  majus. 

Dipterous  (C.  dipterusjj  liaving  two  lateral  membranous 
appendages,  in  the  form  of  wings. 

Tripterous  (C.  tripterus)^  having  three  lateral,  membra- 
nous, wing-like  appendages. 

The  calyx  is  often  pretty  highly  coloured,  especially  when 
there  is  no  corolla.  In  this  case,  it  is  said  to  be  petaioid  or 
corolliform  (C.  petaioideus,  corolliformis ) ;  as  in  Mezereon, 
the  genus  Narcissus^  the  Orchidece^  &c. 

It  is  of  importance  to  notice  the  relative  proportions  of 
the  calyx  and  corolla.  Thus,  the  calyx  is  generally  shorter 
than  the  corolla.  Sometimes  it  is  longer^  as  in  the  Com 
Cockle  ( Agrostemma  Githmjo).  Lastly,  it  may  be  equal  to 
the  conilla. 

The  calyx  may  be /re c  or  without  adhesion  (C\  liber)  ; 
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or  it  may  bo  united,  wholly  or  in  part,  with  tlie  ovary,  in 
wliicli  «tse  it  ifi  adherent  (C.  ovario  adluprcns),  and  the 
ovary  ie  neceasarily  inferior. 

The  potyaepalous  ciilyx  may  be  cumpoRed  of  a  greater  or 
less  number  of  sepals  or  digtinct  pieces.     Thus  it  is — 

Dixepahnts  (C.  duepahts),  when  formed  of  two  sepals; 
as  in  the  Poppy  fPaparer  somntferum)  and  the  Fumitory 
(Futnaria  officinaiis). 

Trisepalous  (V.  triaepalusj,  formed  of  three  sepals;  as  in 
Pilewort  CFicaria  ratiimculoides). 

Tetrasepalous  (C.  Mrase/mlusJ,  having  four  sepals;  as 
in  Cabbage,  the  Radish,  the  Cress,  and  other  Cruciferee. 

Pentasepahiis  CC.  pentasrpalus),  when  it  is  composed  of 
five  sepals ;  as  in  the  Common  Flax  ( Linum  vsitatissimum). 

The  figure  and  form  of  the  Sepals  themselves  must  be 
examined  and  defined  in  the  same  manner  as  those  of  the 
leaves,  or  the  di\'i8ions  of  the  tttotiosefxiloiis  calyx.  Thus, 
they  may  bo  lanceolate,  acute,  obtuse,  tvrdiform,  &c. 

A  polystpalmis  calyx  may  also  present  various  forms,  in 
consequence  of  the  arrangement  of  the  sepals  with  respect 
to  each  other.  Thus,  it  is  tubtdar  (  C.  tubolaris),  when  the 
sepals  are  long,  erect,  and  placed  close  together,  so  as  to 
form  a  tuhe.     The  eulyx  of  many  Crucifcrie  is  of  this  kind. 

It  may  be  Campatttdar  (C.  campanularis),  in  the  form  of 
a  bell ;  or 

Stellar  (C  stettarisj,  when  it  is  formed  of  five  spreading 
and  eijual  sepals  :  as  in  several  CHryoiihyllen!. 
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OF  THE  COKOLLA. 


The  Corolla  never  exists  unless  when  there  is  a  double 
perianth,  of  which  it  forms  the  innermost  part.  It  imme- 
diately surrounds  the  organs  of  reproduction,  and,  although 
continuous  with  the  woody  part  of  the  stem,  is  of  soft  and 
delicate  texture.  It  is  often  painted  with  the  richest  co» 
lours,  and  is  thus  the  principal  part  that  attracts  the  notice 
of  common  observers,  who  see  flowers  only  where  there  are 
large  and  brilliant  corollas^  or  coloured  perianths.  The  bo- 
tanist, on  the  contrary,  considers  this  organ  only  as  acces- 
sory to  the  essential  parts  of  the  flower ;  while  a  pistil  or  a 
stamen,  sometimes  to  be  seen  only  with  difficulty,  he  cotui- 
ders  as  a  true  flower. 

The  corolla  may  be  MonopetcUous  or  Gamopelalaua  fCo^ 
roUa  nionopetala,  gamopetalajf  that  is,  may  have  the  differ- 
ent parts  of  which  it  is  composed  united,  so  as  to  form  a 
single  piece :  as  in  Foxglove  fDu' 
gitalis  purpurea)^  the  Common 
Bindweed  ("Convolvulus  arvensisj, 
and  the  Deadly  Nightshade  (Atro- 
pa  Belladonna),     (Fig.  102.) 

It  may  be  composed  of  a  greater 
or  less  number  of  separated  segments,  which  are  named 
Petals  (petala).  In  this  case,  it  is  said  to  be  Polypetalfms 
(C.  polypetala);  as  in  the  Rose,  the  Pink,  the  Cabbage, 
^nd  the  Wallflower.     (Fig.  103.) 

Each  petal  is  composed  of  two  parts :  \st^  Tlie  claw  ("un- 
guis)^  or  thQ  lower,  contracted,  and  more  or  less  elongated 
part,  by  wlii(^h  it  is  attached ;  2dly^  The  lamina  or  broad 
part,  of  varied  form,  which  surmounts  the  claw. 


Fig.  102. 


Fig.  ion. 
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Tlie  figure  of  the  petals  varies  iu  a  singular  degree,  but 
may,  in  general,  be  referred  to  the  different  mod ifi cations 
which  wo  have  described  when  speaking  of  the  leaves. 
Thug  titere  are  petals  which  are  Tfnuul;  others  eionffoted, 
acute,  ol>litse,  foot/ieil,  entire,  &c. 

Like  tlie  calyx,  the  corolla  may  be  regular  or  irregular. 

It  is  liegular  whenever  its  incisions  and  divisions  are 
equal  to  each  other,  or  when  its  parts  appear  to  be  regularly 
disposed  around  a  common  aAis;  as 
ill  Campanula  Rapunculus,  the  Wall-  i 
flower  (Ckeirantkus  Cheiri}^  and  the 
Primrose.     (Fig.  101.) 

It  ia  Irrigular,  on  the  contrar}', 
when  its  incisions  are  unequal,  or 
when  the  dilTurent  parts  of  which  it  i 
appear  symmetrically  disposed  around  a  common  imaginary 
axis  ;  as  in  the  Snap-dragon  ( Atilirrhinum  majus),  the 
Hooded  Milfoil  (Utricuiaria  vulgarig),  and  the  Garden 
Nasturtium  (Tropfeolum  majunj.      (Fig.  105.) 

The  mouopetalous  corolla  falls  off  entire  when  it  fades. 
Sometimes  its  base  is  persistent,  as  in  the  Marvel  of  Peru 
(yyctago  hortensis). 

In  the  polypetalotu  corolla,  on  the  contrary,  each  of  the 
petals  falls  separately.  It  may  however  happen,  that  in  a 
polypetalouB  corolla,  the  segments  or  petals  arc  detaohed 
all  together,  and  united  by  their  base ;  as  in  the  Round- 
Icavod  Mallow  (Malva  rotufulifiiia),  the  Marsh-mallow 
( AHJiiea  officiruilis),  &c.  In  this  rase,  the  corolla  is,  not- 
withstanding, polypctalouB  ;  hut  t)ie  petals  are  accidentally 
united  at  their  base  by  a  prolongation  of  the  substance  of 
the  filaments  of  the  stamina.  Other  examples  of  a  like  na- 
ture might  be  mentioned. 

A  monopctalous  corolla  is  said  to  be  Spurred 
(C.  caJcaraia),  when  it  has  at  its  base  a  hollow 
prolongation,  in  the  form  of  a  born;  as  in  the 
Toadflax  and  Butterwort.     {Fig.  106.) 
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In  the  moQopetalouB  corolla,  three  parts  are  to  be  con- 
sidered :  1st,  A  lower  part,  commonly  cylindricsl,  tubi< 
form)  and  more  or  leas  elongated,  which  is  named  the  tube 
(tubus);  %d>  A  part  placed  above  the  tube,  and  more  or 
less  dilated,  Bometimee  spreading  or  even  reflected*  whicb 
is  called  the  limb  (Hmbus);  Sd,  The  circular  line  ivhich 
separates  the  tube  from  the  limb,  and  whicb  takes  the  name 
of  throat  f/atur,  palatum).  These  three  parts  require  to  be 
carefully  studied,  as  their  diversified  forms,  and  relative 
proportions,  furnish  the  botanist  with  characters  by  which 
certain  genera  of  plants  may  be  dbtinguished. 

In  general,  the  raonopetalous  corolla  has  the  stamina  at- 
tached to  it. 

We  now  proceed  to  give  an  account  of  the  various  modi- 
ficaUons  which  the  monopetalous  and  polypetaloua  corolla 
present,  when  they  are  regular  or  irregular. 


1.  Regular  Mmopetabms  Corolla. 

The  regular  monopetalous  corolla  presents  a  great  variety 
of  forms.  ThuB,  it  may  be  Tubulate  fC.  tubulataj  (Fig. 
107.),  when  ith  tube  lu  \et}  long  as  in  Nyctago  hortenais 
and  Syriiuja  tulijaris 


v%.  lit;.  Fig.  UB-  n^.  iw 

The  tube  is  sotuctimcs  capillar  ^yrjiliform  ;  as  iti  certain 
Synantherfa^. 

The  corolla  is  lietl-shapcd  or  Ca/iipauulate  {C.  campanu- 
lata)  {Fig.  108.),  when  it  lias  no  evident  tube,  but  widens 
from  the  liase  towanls  the  upper  jMirt;  as  in  Campanula 
rapvnadoides,  Com-olndus  Sfpiitm,  Com-olridus  Jatapfi,  &o. 
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U  in  Iii/uttdibuli/orm  or  FHtiJid-shaped  [C-  in/undibtUi/or- 
mis)f  when  (he  tube  is  at  Jiist  narroiv  nt  its  lower  part,  and 
theu  grHdiially  dilates,  bo  tliat  tlii?  liiab  U  cumpaiiulate;  as 
ill  the  Tobatco  {Nicoliana  Tnbucum). 

It  is  said  to  be  Sab-er-s/iapfd  or  Hj/pocraferijhrm  ( C.  hypo- 
cralerifonnis)  (Fig.  107,  I09.)i  when  tie  tube  is  long,  narrow, 
and  not  dilated  at  its  upper  part,  while  tlic  limb  is  spread 
out  flat,  so  a»  to  represeiit  an  ancient  cup,  or  a  salver ;  as 
in  the  Lilac  (Syringa  vu}gari»),  tho  Jasmine  {Jasminum 
ifficituik),  the  Primrose  {Primula  vulgaris),  &c. 

The  corolla  is  Jlolate  or  iVheel-shaped  (C.  rotala),  when 
the  tube  is  very  short,  and  tho  limb  spreading  and  nearly 
flat;  as  in  Borage  {Borago  qfficinaiis),  and  most  of  the 
species  of  Solanum. 

It  is  said  to  be  Sleilafe  or  Star-Uhe  (C  stellala),  when  it  in 
very  small,  its  tube  very  short,  and  the  divisions  of  its  limb 
acute  and  elongated ;  as  in  the  genera  Galium  and  As- 
perula. 

It  is  Urceolate  or  PilcAer-ahaped  (C.  urceolala)  ^^^ 
(Fig.  llO.j,  wheu  it  is  swelled  at  its  base,  like  a  S  jA 
pitcher,  and  contracted  towards  the  orifice ;  as  »|Lj/ 
in  many  species  of  Erica  and  Vaccinium.  tt 

It  is  ftAXeA  Scideilate  or  Saucer-shaped  (C.  scu-       Fig.  jih. 
tellata,  acuteilifonnis),  when  it  has  the  form  of  a  saucer,  or 
is  spreading  and  slightly  concave. 

2.  Irregular  Motio]>eta/ous  Corolla. 

The  irregnlar  monopelatous  corolla  is  said  tu  W  Two- 
lipped  or  Bilabiate  (C.  biitdiiata), 
when  the  tube  is  more  or  less  elon- 
gated, the  throat  open  and  dilated, 
the  limb  transversely  separated  into 
two  divisions,  an  upper  and  a  lower, 
which  are  compared  to  two  parted  rig.  in. 

lips.     This  form  of  corolla   particularly  charHctcrizcs  i 
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entire  family  of  plants,  one  of  the  most  natural  in  the  ve- 
getable kingdom,  the  LabiaUB^  of  which  Thyme,  Balm, 
Sage,  and  Rosemary,  are  examples.     (Fig-  111.) 

The  two  Lips  present  numerous  modifications,  from  which 
are  derived  characters  for  distinguishing  the  numerous 
genera  of  this  family.  Thus  the  upper  lip  is  sometimes 
flat^  sometimes  erect,  vaulted  or  falciform.  It  may  be  entire^ 
notched,  bidentate,  two^lobed,  bifid,  &c. 

The  lower  lip  i»  commonly  reflected^  Sometimes  it  is 
concave  and  plicate  on  the  edges ;  as  in  the  genus  Nepeia. 
It  may  also  bo  tri^,  three  lobed,  or  tripartite. 

Sometimes  the  upper  lip  seems  to  be  wanting,  or  at  least 
is  so  small  that  it  can  scarcely  be  distinguished  ;  as  in  tlie 
genera  Teucriwn  and  Ajuga. 

Tlie  corolla  is  said  to  be  Personate  or  Masked  (C.  perso- 
nataj  (Fig.  112.),  when  the  tube  is  more 
or  less  elongated,  the  throat  very  wide, 
and  closed  above  by  the  approximation  of 
the  limb,  which  is  divided  into  two  un- 
equal lips,  so  as  in  some  degree  to  repre- 
sent the  mouth  of  an  animal,  or  certain 
antique  masks ;  as  in  Antirrhinum  majus,  ^V- 112. 

Linaria  vulgaris,  &c.  * 

Lastly,  under  the  name  of  Anomalous  irregular  monope- 
talous  corollas  arc  included  all  those  which,  by  their  extra- 
ordinary form,  and  the  impossibility  of  comparing  them  to 
any  other  object,  separate  themselves  from  the  different 
types  which  we  have  above  defined,  and  cannot  be  referred 
to  any  of  them.  Thus  the  corolla  of  the  Foxglove  CJOigi- 
talis  purpurea),  which  in  some  degree  resembles  in  form 

•  The  labiate  and  personate  corollas  approach  each  other  bj  insensible 
gradations,  which  renders  it  very  difRcult  to  define  them  strictly,  and  in- 
duces the  necessity  of  employing  an  auxiliary  character  derived  from  the 
form  and  structure  of  the  ovary.  In  the  Labiatce,  in  fact,  the  ovarv  is 
deeply  four-lobed,  whereas  it  is  simple  in  all  the  true  Personatas. 
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the  fiiigvr  i>l'  a  glu\'G,  aud  ttio  corollas  of  Vtricularia  uiid 
Pinffumtla,  are  irregular  hikJ  anomalous  corollas. 

In  tlie  different  forms  of  regular  and  irregular  monope- 
talous  corollat)  which  we  have  juHt  examined,  the  three 
parts  which  compose  these  corollae,  namely,  the  tube,  the 
limb  and  the  throat,  present  modiiicatiuue  which  it  19  use- 
ful to  kaow.     Thus, 

The  'l\be  (hibuaj  may  be — 

Cylindrical  (  Tubus  cylindricus),  as  in  the  Lilac  (S;/rini/a 
vulgaris  J,  the  Marvel  of  Peru  (Nycfago  hortensis),  &c. 

It  may  be  long  or  altort,  as  compared  with  the  calyx  or 
the  limb. 

Bellying  or  Inflated  (T.  ventrieoms,  inftatus},  whether  in 
■t«  lower  part,  or  towards  its  summit.  In  tlie  latter  case, 
it  is  said  to  be  Claviform  or  Club-shaped  (T.  clavijbmiisj  ; 
as  in  apiijelia  inarilaiidica. 

Lastly,  it  may  l>e  smooth,  striated,  angular,  prismatic,  &c. 
We  have  already  repeatedly  defined  these  terms. 

The  Throat  (faux)  may  be — 

Chwd  Cclausaj,  when  completely  abut ;  as  in  Antirrhinum 
miyus  (Fig.  IIS.) 

Open  or  dilated  (apa-ta,  patens),  as  in  Digitalis  purpurea, 
certain  LabialcEt  &c. 

It  may  be  furnished  with  hairs,  as  in  the  Thymc,,thc 
Marjoram,  &c. 

Ciliatt  (ciliala),  furnished  with  strong  hairs,  as  in  Gen- 
tiana  Amaretla,  &c. 

Crowned  by  projecting  appendages  of  various  forme ;  as 
ID  Borage  ( Boraga  officinalia),  tlie  Comfrey  (Symphytum 
Conaoiida),  the  Bogloss  (Anchum  italicaj,  and  many  other 
BoraginetE. 

In  opposition  to  the  above  expressions,  it  is  said  to  be 
Naked,  whea  it  is  destitute  of  hairs,  protuberances,  or  Bp> 
pendages, 

Tlie  Limb  (HmbusJ,  or  the  part  of  the  corolla  situated 
above  the  throat,  may  be — 
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Erect  (erfctus)  ;  as  in  Hoiind's'tongue  { C't/nogioSfiNm  offi- 
cinalej. 

Open  or  spreading  (patens),  when  it  forms  a  right  angle 
with  tlio  tube ;  as  iu  Nerium  oleander. 

Reflected  ur  bent  outwards  (reflexua)  ;  as  in  tlie  Bittet- 
sweet  fSolanum  LhUcamaraJ,  tbe  Cranberry  f  Vaeciniiaii 
Ojci/coccnsJ,  &c. 

The  Hmb  may  be  also  more  or  less  deeply  divided.  Thus 
it  is  sometimes  merely  dentate  or  toothed  on  tlie  mitrgiu; 
or  it  may  be  trifid,  quadrifid,  i/uhtqaefid,  guatln'/iartite,  qiiinr- 
qitepartUe,  &c.,  according  to  the  depth  of  its  incisions. 

The  form  of  the  different  divisions  of  an  incised  limb 
presents  numerous  varieties,  which  may  be  referred  to 
those  of  the  petals  and  leaves, 

We  may  observe  here,  in  concluding  our  acconnt  of  the 
tnonopetatoHS  corolla,  that  it^  form  is  not  an  essential  cha- 
racter in  the  arrangement  of  the  genera  into  natural  fami- 
lies. In  fact,  several  forms  are  often  seen  to  exist  in 
groups  which  are  essentially  natural.  Thus,  in  the  So- 
lanetr,  we  find  rotate  corollas,  as  iu  the  genera  t'erb€tsevm 
and  Soleumm;  fuunel-shapcd  corollas,  as  in  Tnbacum  ;  hy- 
pocrateriform  corollas,  as  in  certain  Cestra ;  and  campanu- 
late  corollas,  as  in  Hyoscyamtia  and  Atropa.  We  might 
mention  similar  combinations  as  existing  in  many  other  fa- 
milies equally  natural. 


I'olr/petalous  Corolla. 

The  number  of  petals  varies  exceedingly  in  the  different 
potypetalous  corollas.  Thus  there  are  corollas  formed  «f 
In-o  petals,  as  in  the  Enchanter's  Nightshade  fCircaa  lute- 
tianaj.  In  this  case,  the  corolla  is  termed  Dipetalous  (C 
dipetaia). 

It  is  TripOaiava  (C.  tripetalaj,  when  composed  of  three 
petals ;  as  ij 
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ill  all  the  Cruclfer«e,  auch  as  the  Water-crees  (SUyjnbrium 
Nasturtium),  tlie  Horee-radish  {CoclJearia  Artnoracia),  the 
Broad-lcared  Pepperwort  (Lepidium  latifoUum),  &«. 

Pentapetaious  [C.  pentftpttala),  formed  of  five  petals,  as 
in  alt  the  Umbellifera!  and  Rosaceir ;  for  example,  the  Pare- 
nip  (Pcutinaca  satira),  Parsley  {Apium  Petroselinum),  the 
Hemlock  (Ctmium  maatlatum),  the  Strawberry  {Ftagaria 
vesca),  &c. 

Hexapetalous  (C.  hexapet{Ja),  having  tax.  petals ;  as  in  the 
Barberry  (lierberia  vuigaria),  &r. 

The  petals  or  segments  of  a  polypetalous  corolla  may 
often  be  unffuicitUUe,  that  is,  furnished  with  a  very  distinct 
claw ;  as  in  the  Pink  and  Wallflower  (Fig.  113.)  Or  they 
may  bo  sessile,  that  is,  destitute 
of  a  claw  or  inungiiiculate;  as  in 
the  Vine  {f'itis  vinifera),  Gypso^ 
phUa  maralis,  &c. 

The  length  and  proportion  of 
the  claw,  as  compared  with  the 
calyx,  also  deserves  notice.  In 
lact,  the  claw  is  often  shorter  than  ^^-  "'■ 

the  calyx  {unguis  ca/i/ce  brevior)  ;  while,  at  other  times,  it  is 
lottyer,  and  extends  beyond  it  (unguin  calyce  lofigior). 

The  petals  are  oflen  Erect  (petala  erecta),  that  is,  have  a 
direction  parallel  to  the  axis  of  the  flower ;  as  in  Geum  ri- 
vaU. 

They  are  sometimes  Irtfiected  {peta/a  itifiexa),  or  curved 
towards  the  centre  of  the  flower ;  an  in  many  Umbcllifera;. 

Spreading  {P.  paterUia) ;  as  in  the  Strawberry  (Fragaria 
rcaca),  the  Common  Avcns  (Geum  tirbanuvi),  &c. 

Beflected  {P.  rejlexa),  ctirvcd  outwards. 

The  figure  of  the  petals  is  extremely  variable.  Its  prin- 
cipal modifications  may  be  referred  to  those  already  de- 
scribed as  belonging  to  the  leaves  and  sepals.  They  pre- 
sent some  singular  forms,  however,  which  we  shall  now 
mention. 
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The  petals  are  Concave  (P.  cotvcaoa)  in  tlie  Linw  ( TUia 
europaa),  the  Rue  (Rtita  graveoleas),  &c. 

Gakifbrm  or  HetmetsAaped  {P.  galeffbrma),  when  they 
are  vaulted,  hollow,  and  resemble  a  helmet ;  as  in  Monks- 
hood {Aconitmn  NaptUus),  &c. 

Cuculiifitrm  or  Cowl-sAaped  (P.  cuat^bnaia),  having  tlie 
form  of  a  cinol  or  hood;  as  in  Columbine  {AqitUegia  imiga- 
m),  Lark's-spur,  &c. 

The  poiypetaloiu  corolla  may  be  regular  at  irregyiary  ac- 
cording as  the  parts  of  which  it  is  composed  are  symmetri- 
cally  or  otherwise  arranged  around  the  axia  of  the  flotrer. 
In  either  case,  the  petals,  hy  their  form,  number,  and  dw- 
positioa  with  respect  to  each  other,  give  the  corolla  a  pecu- 
liar aspect  and  form,  which  occasions  its  being  divided  into 
various  groups. 

1.  Megvlar  Polypetalcua  Coroiia. 
The  Regular  Potj/petalous  CoroUa  presents  three  principal 
modifications.     It  may  be— 

1.  Crucifitrm  (C.  cruciformig)  (Fig.  114.),  composed  of 
four  unguiculate  petals,  placed  cross- 
wise, or  in  pairs  opposite  to  each  otlier. 
The  plants  whose  corolla  presents  this 
arrangement  form  one  of  the  most  natu- 
ral groups  in  the  vegetable  kingdom,  and 
have  received  the  name  of  Cruciferce. 
Of  this  kind  are  the  Cabbage,  the  Wall- 
flower, the  Water-cress,  &e.  pi,.  114. 

The  four  petals  of  a  cruciform  corolla  are  not  always 
equal  and  similar  to  each  other,  some 
of  them  being  often  smaller  or  larger 
than  the  rest.  Thus,  in  the  genus 
Jberis,  two  of  the  petals  are  always 
larger. 

2.  Roaacetna  (C  rosacea)  {Fig.  1 15.), 
when  it  is  composed  of  from  three  to 
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five  petals,  seldom  of  n  greater  number,  with  very  short 
clawK,  and  spreadiog  in  the  manner  of 
a  rose.  Of  this  kind  are  all  the  Rosacece,   /^~^ 
Buch  as  tlie  Single  Rosi>,  the  Almond, 
the  Apricot,  the  Plum,  &c.,  the  Celan- 
dine, and  plants  of  other  families, 

3.  Cari/opkffl/aceom  or  Pink-ltht  (C 
atryophyOata)  (Fig.  1  Ifi.),  formed  of  five 
petals,  whose  elawti  are  very  long  and 
covered  by  the  calyx,  which  is  also  very 
long  and  erect ;  as  in  tlie  genera  Dian- 
thus,  SiUne,  Cuadtaltts,  &c. 


2.  Irregular  Polypetaloua  Corolla. 

I.  Papilionaceous  (C.  ftapilionacea)  (Fig.  117.)  Hus 
kind  of  corolla  is  composed  of  five  very  irregular  petals, 
each  having  a  peculiar  form,  which 
has  obtained  for  it  an  appropriate 
name.  Of  the  five  petals,  one  is 
sui»erior,  two  lateral,  and  two  infe- 
rior. The  tipper  petal  is  named  the 
standard  (I'cxtV/urn)  :  it  is  commonly 
erect  (Fig.  117.  a),  varies  greatly  in 
figure,  ami  covers  the  other   petals  ^'«-  "'■ 

previous  to  the  expansion  of  tbe  flower.  The  two  lower 
petals  (Fig.  117.  b)  are  generally  united  together  by  tlieir 
lower  edge,  and  form  the  ieel  (carina).  The  two  lateral 
petals  (Fig.  117.  c  c)  form  the  vings  (alfs). 

It  is  on  account  of  ibe  resemblance  which  this  corolla  is 
imagined  to  hear  to  a  butterfly  with  expanded  wings,  that 
it  has  obtained  the  name  of  papiUmiareoUi. 

The  true  papilionaceous  corolla  belongs  exclusively  to 
the   immense  family  of  Leyuminoaff,  which  contains  tb«  I 
Pea    {Pifoim  satitmm),  the    Kidney-bean   {Pkaatoltu),  thfi  \ 
o2 


212  ORGANS  OF  REPKODUCTION. 

False  Acacia  {Bobinia  Pseudacacia)^  the  genus  A^r€xgcUu9^ 
&c. 

The  Anomalous  corolla  (C  anomala),  is^one  li^hicby  al- 
though resembling  the  papilionaceous,  cannot  be  referred  to 
it  on  account  of  the  irregularity  of  its  petals.  Of  this  kind 
are  the  petals  of  the  MonkVhood,  Lark-spurs,  Violets, 
Balsam,  Tropaeolum,  &c. 

The  position  of  the  petals,  or  the  divisions  of  the  moDo- 
petalous  corolla,  with  relation  to  the  sepals,  or  the  divisions 
of  the  monosepalous  calyx,  presents  the  following  modifi- 
cations : 

The  petals  may  be  opposite  to  the  divisions  of  the  calyx^ 
that  is,  they  may  be  so  placed  that  their  under  surfaces 
may  correspond  to  the  upper  surfaces  of  the  calycine  s^- 
ments ;  as  in  the  Barberry  (Berberis  vulgaris),  Epitnedium 
afyinum,  &c. 

They  may  be  aUemate  with  the  divisions  of  the  calyx,  or 
correspond  to  the  incisions  of  the  calyx,  but  not  to  its  seg- 
ments. This  arrangement  is  of  much  more  frequent  oc- 
currence than  the  last,  which  is  very  rare.  The  petals  are 
alternate  with  the  sepals  in  the  Cruciferae,  &c. 

The  relative  size  of  the  corolla  and  calyx  \h  equally  de- 
serving of  attentive  consideration,  as  excellent  distinctive 
characters  may  often  be  derived  from  it. 

With  respect  to  its  duration,  the  corolla  is  Fugacious  or 
Caducous  (C.  caduca,  fugax),  when  it  falls  off  as  soon  as  it 
expands ;  as  in  Papaver  Argemone^  several  species  of  CisiuSf 
&c. 

Deciduous  (C  decidua\  falling  after  fecundation.  This 
is  the  case  with  most  corollas. 

Marcescent  (C.  marcescens),  continuing  after  fecundation 
and  withering  in  the  flower  before  it  becomes  detached  ;  as 
in  the  Heaths  and  certain  Cucurbitaccae. 

The  corolla  is  generally  the  most  brilliant  part  of  the 
flower.     The  delicacy  of  its  texture,   the  brightness  and 
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freshness  of  its  colours,  and  the  delicious  perfume  which  it 
often  exhales,  render  it  one  of  the  most  agreeable  produc- 
tions of  nature.  Its  uses,  as  well  as  those  of  the  calyxj  ap- 
pear to  be  those  of  protecting  the  sexual  organs  previously  to 
their  complete  development,  and  of  favouring,  at  the  period 
of  fecundation,  the  mutual  action  which  these  two  organs 
exercise  upon  each  other. 
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CHAPTER  VII. 


OF  THE  SEXUAL  ORGANS. 


The  discovery  of  sexual  organs  in  plants  does  not  date 
at  a  very  remote  period.  Until  the  sixteenth  century,  the 
flowers  with  which  vegetables  are  covered  were  merely 
considered  as  an  ornament  with  which  it  had  pleased  Na- 
ture to  clothe  them.  Camerarius  and  Grew,  at  that  period, 
demonstrated  by  experiment  the  utility  of  the  diflferent  parts 
of  the  flower  in  perfecting  the  seed,  and  conducing  to  the  pre- 
servation and  succession  of  the  species.  They  shewed  *that 
the  pistilf  which  occupies  the  centre  of  the  flower,  resembles 
in  its  structure,  and  especially  in  its  uses,  the  organs  of  ge- 
neration of  the  female  in  animals.  In  fact,  we  find  in  it,  as 
in  the  latter,  the  imperfect  rudiments  of  the  embryo  (the 
ovules) ;  a  cavity  destined  to  contain  them  and  to  protect 
them  during  their  development  (the  ovary) ;  an  organ 
adapted  for  receiving  the  fecundating  influence  of  the  male 
(the  stigina) ;  and  another  organ  by  which  this  influence  is 
transmitted  to  the  embryos  (the  style).  In  like  manner, 
they  proved  that  the  stamen  resembles  the  organs  appended 
to  the  male  in  animals ;  for  it  contains  in  a  particular  cavi- 
ty (the  anther)^  a  peculiar  substance  (the  pollen)^  the  use  of 
which  is  to  fecundate  the  ovules. 

It  was  now  proved  that  plants,  like  animals,  are  furnish- 
ed with  sexual  organs,  destined  for  reproduction ;  the  male 
sexual  organ  being  the  stanien^  and  the  female  organ  the 
pistil- 
la  vegetables  the  two  organs  of  reproduction  are  almost 
always  placed  together  in  the  same  flower,  a  circumstance 
which  constitutes  hermaphrodism,  and  the  flower  is  said 
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to  be  hermaphrodite.  Iti  other  cases,  however,  only  one  of 
the  sexual  organs  is  met  with,  and  the  flower  U  then  named 
uniKXU€U. 

Tlie  vnisexutU  flower  mny  be  male  or  Jhnale,  according  as 
it  contains  slamina  or  a  pistil. 

Male  flowers  aud  Jeuiale  flowers  are  Bomctimes  placed  to- 
gether on  the  same  plant ;  in  which  case,  the  latter  is  said 
to  be  viomeeiaas  or  jnonouvits.  Of  this  kind  are  the  Chest- 
nut {Castanea  vulgaris),  and  tlic  Hasel  {Cori/lus  Afcllatia). 

At  other  times,  the  male  flowers  and  the  female  flowers 
are  separated  from  each  other,  and  placed  on  diff'erent  in- 
dividnsls  of  the  same  species.  In  this  case,  the  plants  are 
said  to  hediatioua  or  dioicous.  Such  are  the  Common  Mer- 
cury (Merctirialis peremiis),  the  Paper  Mulberry  (Brousao- 
netia  papyrifira),  and  the  Date  Palm  i^Phmiix  dactylifera). 

Lastly,  there  sometimes  occiir  together  on  the  same  in- 
dividual plant,  or  on  diff'erent  individuals  of  the  same  spe- 
cies, male  flowers,  female  flowci-s,  and  hermaphrodite 
flowers.  Vegetables  which  present  this  irregular  mixture 
of  the  three  kinds  of  flowers,  are  named  polygantous.  Of 
tliis  kind  are  the  Peliilory  (Parietaria  (^chialig),  the  Cross- 
wort  {Valantia  cruciala),  &c. 

These  three  di^'isionB,  founded  upon  the  separation,  the 
union,  and  the  mixture  of  the  6exe%  form  the  basis  of  the 
last  three  classes  of  phanerogamous  plants  in  the  syatero  of 
Ltnna?UH ;  viz.  Mofuecia,  Dicecia,  and  Polyijamia. 
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CHAPTER  VIII. 

OF  THE  STAMEN  OR  MALE  SEXUAL  ORGAN. 

The  Stamen  answers  the  same  purposes  in  plants  as  the 
male  organs  in  animals ;  in  other  words,  it  contains  the  suh- 
stance  by  which  the  fecundation  of  the  germs  is  effected. 

The  stamen  is  generally  composed  of  three  parts  :  1.  The 
anther  {anthera)y  a  kind  of  membranous  bag,  having  a 
double  internal  cavity,  in  other  words,  formed  of  two  cells 
in  contact  with  each  other;  2.  The  pollen  { pollen) ,  a  sob- 
stance  commonly  formed  of  small  vesicular  grains,  iprhich 
contain  the  parts  necessary  for  fecundation ;  3.  The  filament 
(Jilamentum)^  a  thread-like  appendage  by  which  the  anther 
is  frequently  supported. 

Such  are  the  three  parts  of  which  the  stamen  is  usually 
composed.  But  of  these  parts  two  only  are  essential  to  it, 
the  anther  and  the  pollen.  The  filament  is  merely  an  ac- 
cessory part  of  the  stamen,  and  is  accordingly  often  want- 
ing, the  anther  being  then  directly  attached  to  the  body  on 
which  it  is  inserted,  without  the  intervention  of  a  filament. 
In  this  case  the  stamen  is  said  to  be  sessile  (stamen  sessile)^ 
as  in  many  Thymeleae. 

The  essence  and  perfection  of  the  stamen,  therefore,  re- 
side in  the  presence  of  the  anther.  But  in  order  that  this 
organ  be  placed  in  a  condition  fitting  it  for  performing  the 
functions  which  nature  has  allotted  to  it,  it  must  not  only 
contain  pollen^  but  must  also  open,  that  the  pollen  may 
come  into  contact  with  the  stigma ;  for,  unless  this  were  to 
happen,  fecundation  could  not  take  place. 

The  number  of  the  stamina  varies  greatly  in  different 
plants.     It  was,  in  fact,  upon  the  number  of  the  male  sexual 
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organs  conUtitiod  ia  each  Sower  that  LiniiEeus  founded  the 
firiit  classes  of  his  Byatem. 

Thus,  there  arc  flowers  which  coiitaiu  only  a  single  sta- 
men, and  which  are  therefore  named  Monandrous  [Flares 
inoruuidri).  Of  this  kind  are  Hippuris  vtdgaris,  CaUratUkus 
ruber,  Blitum  etrgatum,  &c. 

They  are  called  Diandrous  {FJores  dicatdri),  wlien  they 
Gontaia  two  stamina.  Such  are  the  flowers  of  the  Lilac 
{St/ringa  vulgaris),  the  Privet  {Ligustrum  vulgare),  the 
Common  Speedwell  (I'eroaica  officinalis),  the  Sage  (Saleia 
oJfivinaUs),  &c. 

Triandrous  flowers  (Flares  Iriatidri),  such  as  have  three 
anthers;  as  most  of  the  Gramiuero,  Cyperaceiie,  Irideie,  &c. 

Telrandrous  Bowers  (Flares  tetrandri) ;  the  Yellow  Bed- 
straw  (Galium  ventm).  Madder  (Rubia  linctoruin),  most  of 
the  Labiatffi,  Antirrhinece,  Dipsaceic,  &c. 

Peniandrous  flowers  (Flares  penlandri)  ;   the  Great  Mul- 
lein (t'erbascutii  Thapsus),  and  most  of  the  Solancfe ;   the 
H oil ndV tongue  (Cipioglossum  offieinale),  and  most  of  the 
Boragiiiete;  the  Carrot  (Dauaia  Carota),  and  all  the  Um--4 
bclliferie,  &c. 

Hexattdraus  flowers  (Flares  hexandri);   the  White  Lily  J 
(Lilium  candidum),   the  Tulip   (Tulipa  gesmeriana),   and] 
most  of  the  Liliacea:  and  Asphodels  ;   the  Rice  (Oryza  sa- 
liva). 

Hfptandrous  flowers  (Fhres  hefitandri) ;  the  Horse-Chest-  i 
nut  (^^culiis  mppocastanum). 

Octandrous  flowers  (Fhrea  octandri)  \  those  of  the  genera 
Erica,  Vaccinium,  Daphne,  Pult/ijonum,  &c. 

Etmeandrous  flowers  (Flares  enncandri] ;  as  those  of  the 
Floweriog-rush  (Butomua  umbeilattis). 

Decandrous  Covers   (Flares  decandri) ;  us  in  the  Pink^  I 
Saponaria  qffkinalis,  and   most  of  the  Caryophylletc  ; 
Rue  (liuta  graveolens),  the  Pyrolas,  Saxifrages,  gw. 

When  the  numWr  of  stamina  exceeds  ten,  tt  is  no  loiigi 
determinate.     'Hms  flowers  arc  said  to  he — 
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Dodecatidroug  (Flores  dodecatidri),  when  they  contaui 
from  twelve  to  twenty  stamina;  as  in  tlie  Dyer's-weed 
{Bvseda  Liiteola),  and  Agrimony  {Agrimonia  Eupatoria). 

Pohjandrovs  (Flores  polyandri),  when  ihey  contnin  more 
tlian  twenty  stamina ;  as  in  the  While  Poppy  (Papavtr 
somnifenaii),  the  genus  BaittmciduB,  &c. 

The  stamina  may  be  all  iquai  to  each  other  ;  an  in  the 
Lily,  the  Tulip,  &C. 

T)iey  may  be  nnequa/,  that  is,  some  large,  others  smaller, 
u»  the  same  flower. 

Sometimes  tliis  ilisproportion  is  symraetrical,  while  at~ 
other  times  it  exists  without  any  kind  of  order.  lu  Gera- 
nium and  Oxalis,  there  are  ten  staminH,  five  lar^^  and  five 
smaller,  alternately  disposed  iu  such  a  manner  that  s  large 
one  occurs  between  two  smaller,  and  rice  verga. 

When  a  flower  contains  four  stamioa,  two  of  which  are 
always  shorter,  these  stamina  tahc  tJie  name  of  Didyntunoui 
{Stamina  didi/nama).  Of  tliis  kind  are  the  tlowers  of  most 
of  the  LahiatA-,  the  Horehound,  Thyme,  &c.  ;  most  of  the 
Anlirrliinese,  as  the  Toad-flax  {Linaria  rulgaris),  and  the 
Greater  Snapdragon  {.■bitirrhinum  majuf). 

When  there  are  six  btamina  in  a  flower,  and  four  of  tfaem 
are  larger  than  the  other  two,  they  are  said  to  be  1'etradv- 
itamwis  {Siajnina  tetrad j/nania).  This  arrangement  is  ob- 
served in  the  whole  family  of  Cruciferie,  as  in  Scur^'v- 
grasB  {Cocldearia  officinalis),  the  Turnip  and  Cabbage  {Snu- 
sica  Napus  and  oleracea). 

The  situation  of  the  stamina  with  relation  to  the  divisions 
of  the  corolla  and  calyx  i»  also  deserving  of  attention,  lu 
general,  the  stamina  correspond  to  the  incisions  of  the  txi- 
rolla;  in  other  words,  the  stamina  are  a/ta^a/e  with  the 
divisions  of  the  rorolla  or  with  the  petals  when  they  are 
of  the  same  number  with  these  diWsions;  as  iu  Common 
Borage  and  the  other  plants  of  that  family. 

Sometimes,  however,  each  stamen,  in  place  of  corre- 
Fjxmdiug  to  the  incisions,  is  situated  oppoaili}  each  Inbo  or 
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))eUi).  In  tliis  case,  the  stamina  are  said  t«  be  opposite  to 
Mie  petals ;  as  is  observed  in  the  Primrose,  the  Vine,  &c. 

When  the  Dumber  of  stamina  is  double  that  of  tlie  divi- 
sions of  the  corolla,  half  of  the  stamina  are  alternate,  the 
other  half  opposite  to  the  divisions  of  the  corolla. 

In  most  cases,  the  stamina  are  opposite  to  the  sepals  or 
divisions  of  the  calyx,  although  in  some  rare  instances, 
when  they  are  opposite  to  the  petals,  they  arc  alternate 
with  the  sepals. 

In  the  Lily  and  Tulip,  the  six  stamina  aro  opposite  to 
the  six  segments  of  the  simple  perianth. 

Sometimes  the  stamina  are  shorter  than  the  corolla  or 
calyx,  so  as  not  to  protrude ;  in  which  case  they  arc  said 
to  be  Included  (Stamina  indasa),  as  in  the  Primroses,  Nar- 
cissuses, Daphnes,  &c. 

On  the  other  hand,  they  are  namcii  Exserled  or  Protruded 
{StatHina  txstrtd),  wlien  they  extend  beyond  the  corolla  or 
calyx ;  as  in  Lyciitm  turopteum,  the  Mints,  tlic  Plantains,  &c. 

With  reference  to  their  direction,  the  stamina  are  named. 

Erect  [St-  erecta),  when  they  are  straight  and  parallel  to 
the  axis  of  the  flower;  as  in  the  Lily,  Tobacco,  &c. 

Inflected  (St.  inflem),  when  they  are  bent  in  the  form  of 
an  arch,  with  their  summit  inclined  towards  the  centre  of 
the  flower;  as  in  the  Sages  and  Fraxinella. 

Rfflectrd  (St,  reflrxa),  when  they  are  bent  outwards  and 
downwards ;  a^  in  tho  Common  Pellitory  (Parietaria  offici- 
nalis),  the  Paper-Mulberry  (Broussonetia  papyri/era),  &c. 

Spreadin/f  (St.  patentia),  when  they  spread  out  horizon- 
tally ;  as  in  the  Ivy. 

Pendulous  (St,  pendentia),  when  their  filament  is  very  slen- 
der, and  too  weak  to  support  the  anther ;  as  in  most  of  the 
Gramineo!. 

Ascending  (St.  adscendentia),  when  they  are  all  directed 
towards  the  upper  part  of  the  flower ;  as  in  the  Sage. 

Decliiiate  or  dectitnbent  (St.  dectinata,  ikcumbeiUin),  when 
they  are  all  directed  towards  the  lower  part  of  the  flower; 
as  ia  the  Horse-Chestnut  and  Fraxinella. 
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The  stamiua  are  sometimes  connected  by  their  filaments 
or  by  their  anthers.  At  other  times  they  are  united  to  the 
pistil)  and  in  a  manner  blended  with  it.  We  shall  speak 
of  these  modifications  when  we  come  to  treat  of  the  fila- 
ment and  anther  considered  separately. 

In  certain  flowers  we  find  a  determinate  number  of  sta- 
mina, which  are  always  abortive.  In  most  cases,  the  sta- 
mina which  are  wanting  are  substituted  by  appendages  of 
various  forms,  which  are  named  staminodia  ;  as  in  the  Vir- 
ginian Spider-wort  ( Tradescantia  virgimca)^  most  of  the 
Orchidese,  &c. 

One  stamen  is  always  abortive  in  Antirrhinum  and  many 
of  the  Personatae ;  two  in  the  Sage,  Lycopus,  Rosemary, 
&c.,  and  in  all  the  diandrous  Labiatae,  as  well  as  in  all  tlie 
Orchidesp,  with  the  exception  of  Cypripedium ;  three  in 
Bignonia  and  Gratiola  ;  five  in  Erodium^  &c. 


1.  Of  the  Filament 

The  Fi/ametU  (Jilamentum)^  as  we  liave  already  seen,  is 
not  an  essential  and  indispensable  part  of  the  stamen,  it  be- 
ing in  many  cases  entirely  wanting. 

Its  form  generally  corresponds  to  its  name,  it  being 
elongated,  slender,  and  thread-like. 

It  is  Flattened  ( Filamentum planum^  conipressum)  in  AUium 
fragrans^  the  Periwinkle,  &c. 

Cuneiform  (F.  cuneiforme)^  having  the  form  of  a  wedge- 
as  in  Thalictrum  petahidemn. 

Subulate  or  Awl- shaped  (F,  subulatum)^  when  it  is  elonga- 
ted, and  tapers  towards  the  summit ;  as  in  the  Tulip,  &c. 

Capillary  (F.  capillare)^  when  it  is  slender  like  a  hair  •  as 
in  Wheat,  Barley,  and  ipost  of  the  Graminece. 

It  is  Petaloid  (F.petaloidet(m)y  when  it  is  broad,  thin,  and 
coloured  like  the  petals ;  as  in  Nymphcea  alboy  the  Amo- 
mcse,  &c. 
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Sometimes  it  is  dilated  at  its  liKise  (F.  bwi  dilatatum)  ; 
as  in  Omithogalum  pyrenaicum. 

At  otiier  times  it  la  arched  at  the  base  (F.  basifornkatum); 
as  in  the  Aspliuilel,  the  Bell-flowerE,  &c. 

The  Biimmit  of  the  filament  ia  commonly  acute;  as  in  the 
Tulip,  the  Lily,  &c. 

At  oilier  times  it  is  obtuse,  and  even  enlarged  into  a  capi- 
tulum  or  head;  an  in  Cephalotus,  he. 

The  anther  is  more  usually  attached  to  the  tip  of  tlie  fila- 
ment ;  but  it  sometimes  happens  that  the  latter  is  prolonged 
above  the  insertion  of  that  organ.  In  this  case  it  is  said  to 
be  prominent  (F.  prwninatu) ;  as  in  Paris  quadr^foUa,  &c. 

The  stamina  are  commonly  free  of  all  adhesion,  and  dis- 
tinct from  each  other;  but  it  sometimes  happens  that  they 
are  united  by  their  filaments  into  one  or  more  bodies  which 
wc  shall  follow  M.  Mirbel  in  designating  by  the  name  of 
Andropfioriim. 

Wlien  all  the  filaments  are  connected  into  a  i 
drophorum,  the  stamina  are  said  to  be  Monadrl- 
pliotis  (Si,  tnoiiadtlpha),  as  in  the  Mallows.     (Fig-  \ 
118.) 

In  this  ca^e,  the  androphorum  forms  a  more  or 
less  perfect  lube.  Sometimefi,  however,  the  tmion 
of  the  filaments  takes  place  only  by  their  base, 
so  that  they  remain  free  in  the  greater  part  of 
their  extent;  as  in  Gertmium  and  Erodium. 

At  other  times,  they  are  united  for  half  thei 
aa  in  several  speciesof  Oxalis.  (Fig.  1 16.) 

When  all  the  stamina  are  united  into 
two  androphora ;  in  other  words,  when 
their  filaments  are  united  into  two  distinct 
bodies,  they  are  said  to  be  Diadelp/ious  {SI. 
diadclpha) ;  as  in  the  Fumitory  {Fumaria 
officitialis),  the  Phaswli,  Acacia,  and  most 
of  the  Irf-guminoBiP.     (Fig.  I  !9.) 


■  length ; 
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When  the  filaments  are  united  into  three  or  more  an- 
drophora,  the  stamina  are  said  to  be  Poly€ideIphou8  {St 
polyadelpfta).  There  are  three  androphora  in  Hypericum 
CBgyptiacum  ;  five  and  a  greater  number  in  the  Meialeucm. 

The  nature  and  organic  structure  of  the  filament  of  the 
stamina  appear  to  be  entirely  similar  to  those  of  the  corolUu 
In  fact,  these  two  organs  are  very  frequently  seen  changing 
into  each  other.  Thus  in  the  White  Water-lily  {Nymphaa 
oBhi)^  the  filaments  of  the  stamina  are  successively  seen  to 
become  gradually  larger  and  thinner,  from  the  centre  of  the 
flower  towards  its  circumference,  while,  at  the  same  time, 
the  anthers  diminish  in  size,  and  finally  disappear  altc^e- 
ther,  when  the  filaments  become  completely  converted  into 
petals.  This  gradual  change  of  the  filaments  into  petals 
has  led  some  botanists  to  consider  the  corolla,  and  the  seg^ 
ments  of  which  it  is  composed,  as  nothing  but  abortive  sta- 
mina, the  filaments  of  which  have  acquired  an  extraordinary 
development. 

This  opinion,  which  we  are  unwilling  either  to  admit  or 
to  reject  entirely,  seems  to  be  strengthened  by  the  forma- 
tion of  double  and  full  flowers.  Thus,  the  Rose,  in  its  ori- 
ginal and  wild  state,  has  only  five  petals,  but  a  very  large 
number  of  stamina.  In  our  gardens,  through  the  csare  of 
the  cultivator,  the  stamina  are  seen  to  become  converted 
into  petals,  and  the  flower  ultimately  becomes  sterile.  Here 
the  transformation  of  the  stamina  into  petals  is  manifest, 
and  appears  to  confirm  the  opinion  of  those  botanists  who 
consider  the  corolla  as  consisting  of  abortive  6tamina« 
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2.  Of  the  Atither. 

The  Aiaher  (emthera)  is  the  eRseotial  part  of  tlie  stan 
which  contains  the  pollen  or  feciindatuig  powder, 
pTevioiinly  to  the  aet  of  fecundation.  It  ie  more 
generally  formed  of  two  membranous  )>agB,  di- 
rectly in  contact  with  each  other  hy  one  of  their 
sides  (Fig.  120.),  or  united  by  tncRiis  of  a  pecu- 
liar interposed  body,  to  which  tlie  name  of  con- 
necHvr  is  given.  (Fig.  121.  b  b  the  membranous 
bags,  a  the  eonuective). 

Each  of  these  small  membranous 
bagfl,  which  are  named  the  cdh  of  the 
anther,  is  di^-ided  internally  into  two 
parts  by  a  longitudinal  partition,  am) 
o|>cns  at  the  period  of  fecundation,  to 
allow  the  pollen  to  escBi>e. 

The  anthers  arc  therefore  most  com- 
monly Bilocular  (AtUhera  bilocularts), 
or  formed  of  two  cells ;  as  in  the  Lily,  the  Hyacinth,  &c. 

Sometimes  they  consist  of  only  a  single  cell,  in  which 
case  they  are  said  to  be  Unilocular  (AnlkertE  vnilocularea); 
as  in  the  Conifene,  the  Epaerideee,  Malvacesp,  the  Hasel, 
&c. 

More  rarely  still,  the  anther  is  composed  of  four  cells, 
and  is  named  Qiiadritocalar  (Anthera  quadrUoaJarit);  as  in 
Butomun  um/ielfalux,  &c. 

Each  cell  of  an  anther  commonly  presents  on  one  of  tt« 
surfaces  a  longitudinal  groove,  at  which  it  opens  in  most 
cases.  The  part  of  the  anther  on  the  side  of  which  the 
grooves  are  situated  is  named  thence.  The  opposite  ]>art, 
by  which  the  anther  is  attached  to  the  lilamcnt,  is  itamed 
the  bac/i. 

TIic  anther  i»  commonly  fixed  to  the  summit  of  IJic  fila- 
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ment.   This  insertion,  which  furnishes  excellent  cbaracters, 
may  take  place  in  three  different  ways. 

1.  The  anther  may  be  attached  to  the  summit  of  the  fila- 
ment by  its  base,  as  in  /m,  Gladiotus^  &c. ;  in  ^rhich  case 
it  is  said  to  be  Basifixed  (A.  basijuta). 

2.  It  may  be  fixed  by  the  middle  part  of  its  back,  as  in 
the  Lily ;  when  it  is  called  Mediifixed  (A,  mediifixa). 

3.  Not  unfrequently,  it  is  attached  by  its  summit,  in 
which  case  it  is  mobile  and  vacillating,  and  is  named  Api- 
cifixed  {A.  apicifixa). 

When  the  face  of  the  anthers  is  turned  towards  tbe  centre 
of  the  flower,  they  are  said  to  be  Introrse  or  turned  inwards 
{A.  initorstB) ;  as  is  observed  in  most  plants. 

On  the  contrary,  they  are  named  Extrorse  or  turned  out- 
wards {A.  extrors<B)j  when  their  face  looks  towards  the  cir- 
cumference of  the  flower ;  as  in  the  Iridese,  the  Cucumber, 
&c.     This  disposition  is  less  common  than  the  otber. 

Tbe  anthers  vary  greatly  as  to  form.  Thus  they  are 
named : 

Spheroidal  or  subglobose  {A,  spheroidaleSy  subgloboste)^  w^hen 
they  approach  the  spherical  form ;  as  in  Mercurialis  annua, 

Didymous  {A.  didj/nKB)^  when  they  have  two  spheroidal 
lobes,  connected  by  a  small  portion  of  their  circumference ; 
as  in  Spinach  {Spinacia  oleracea)^  the  Euphorbiee,  &c. 

Ovoidal  or  Egg-shaped  (A.  ovoidees),  Tliis  is  one  of  the 
most  common  forms. 

Oblong  [A.  oblottgce) ;  as  in  the  Lily,  &c. 

Linear  (A.  lineares),  when  they  are  very  elongated  and 
narrow ;  as  in  the  Campanulce^  MagnolicBy  &c. 

Sagittate  {A.  sagittatce)  or  arrow-shaped ;  as  in  the  Rose- 
bay  (Neriuni  oleander)^  the  Saffron  (Crocus  sativus)^  &c. 

Cordiform  (A,  cordiformes)  or  Iieart-shaped ;  as  in  Sweet 
Basil  (Ocymum  basilicum),  &c. 

Reniform  {A,  reniformes)^  or  kidney-shaped;  as  in  Fox- 
glove (Digitalis  purpurea)^  many  species  of  Mimosa^  &c. 
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Tetragonal  (A.  telragona),  Imviag  tlie  form  of  a  four-sided 
prism;  us  in  tlic  Tnlip  {Tulijm  Gexneriana). 

At  its  summit,  the  anther  may  be  terminated  in  varioua 
ways.     Thus  it  is: 

Aaite  (A.  apice  acuta),  aa  in  Bor&ge  (  Borago  iifficinaHs}. 

Bifid  (A.  bifida),  slit  at  its  summit  into  iv/o  uairow  and 
separated  lol>es,  which  may  also  be  the  case  at  its  base ;  as 
in  many  Gramineee. 

Two-homed  (A.  bicomisj,  terminated  at  its  summit  by 
two  elongated  horns;  as  in  the  Bilberry  (Vaccitiium  Myr~ 
tiliiis),  and  the  Round-leaved  Winter-green  fPyrola  roittn- 
difolia). 

Apperuiiculate  (A.  appendiculata),  crowned  with  appen- 
dages, the  form  of  which  is  very  variable ;  as  in  Elecam- 
pane (Inula  llelertimn},  and  the  Rose-bay  (Nerium  Oleatu 
der). 

The  two  cells  of  which  a  biJocuiar  autlier  is  composed 
may  be  attached  to  each  other  in  various  wa^'s : 

1.  They  may  be  directly  united  together  without  the  in- 
tervention of  any  other  body;  as  in  the  Gramincse.  (See 
Fig.  120.) 

When  the  two  cells  arc  directly  united,  they  may  present 
two  different  modifications.  Sometimes  their  union  takes 
place  by  one  of  their  sides,  in  such  a  maimer  that  the  two  , 
grooves  are  still  on  tlie  same  face,  and  parallel  to  each 
other.  The  cells  are  llien  said  to  be  apposi^  ( Loculi  appo- 
siti)  ;  as  in  the  Lily,  &c. 

At  other  timefi,  tliey  are  united  by  the  face  opposite  to 
the  groove,  so  thai  the  two  grooves  are  situated  one  cm  4 
each  side  of  the  anther.     Tlic  two  cells  are  then  said  to  be    | 
opposite  (Loath  opposUi).     This  disposition,  however,  i 
less  frequent  than  the  other. 

2.  They  may  be  uuited  immediately  by  the  upper  part  of 
the  filament,  which  is  prolonged  between  them ;  as  in  many 
lianmiculi. 

3.  Lastly,  they  may  be  more  or  less  separated  from  each 
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other,  by  the  intervention  of  another  body,  obvioiuily  dis- 
tinct from  the  summit  of  the  filament.  This  body  ham  re- 
ceived the  name  of  Connedive  (camec- 
tivum),  because  it  serves  as  a  means 
of  union  between  the  two  cells.  (Fig. 
121  a.) 

The  connective  is  sometimes  percepti^ 
bic  only  at  the  back  of  the  anther,  and 
is  then  called  ttorsul;  as  in  the  Lily,  &c. 

At  other  times,  it  is  apparent  on  the 
two  faces  of  the  antlicr,  the  two  lubes  pig.  j,,. 

of  which  it  separates  in  a  distinct  manner ;  as  in  Melisga 
grandifiora,  the  Virginian  Spiderwort,  &c.   (See  Fig,  121  a.) 

Sometimes,  again,  the  connective  is  so  largej  that  it  is 
only  by  analogy  that  its  nature  is  determined.  In  tbia 
case  it  receives  the  name  uf  Distractile  Cotitiective.  Thus 
in  the  Sage,  the  connective  presents  itself  in  tbe  form  of  a 
long  recurved  thread,  placed  transversely  on  the  summit  oi 
the  filament.  At  one  of  its  extremities  is  seen  one  of  tbe 
cells  of  the  anther,  filled  with  pollen.  At  the  other  extre- 
mity is  secu  the  second  cell,  which,  however,  is  almoet  al- 
ways abortive,  mid  in  a  rudimentary  state. 

This  singular  conformation  also  occurs  in  the  genus  ile- 
lastoma,  and  in  several  »:pccics  of  Labiatse  and  Scroph  ulariua. 

Each  of  the  cells  of  an  anther  may  open  in  different 
ways,  in  different  genera  of  i>lants;  aud  the  characters  de- 
rived from  this  dehiNcenco,  arc  in  some  caeca  useful  for  dis- 
tinguishing certain  genera. 

Most  commonly  the  dehiscence  takes  place  at  the  seam 
or  suture  of  the  longitudinal  groove  which  runs  along  the 
surface  of  each  cell.  In  this  case  it  is  said  that  the  cells  are 
lonffitudinalti/  dehiscent  (Loculi  longittidinaUter  dehiscentet); 
as  in  the  Lily,  t)ie  Tulip,  and  many  other  plants. 

The  dehieccnce  may  take  place  by  pores  or  slits  situated 
in  different  parts.  Thus  in  the  genera  EricOj  Solanumj  &&, 
each  cell  opens  by  a  small  hole  placed  at  ita  summit  (Lo- 
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culi  apice  dehiacetites).  (Fig.  1 22  «  a.)  In  the  genus  Pyrota, 
this  hole  is  placed  at  the  lower  part  (Locvii  hasi  dehiscetUes). 

Al  other  times,  the  dehiscence  takes  place  hy  uieaDs  of 
Hmall  valves,  nhich  open  from  below  upwards ;  ae  in  the 
Laurels,  the  Barherry,  the  Epimedium  alpintim,  &c.  (Fig. 
123,  a  a  the  pores ;  b  b  the  valves). 

We  have  hitherto  been  examining  anthers,  free  of  all  ad- 
hesion ;  but,  like  the  (tlaments,  they  may  approximate  each 
other,  and  unite  so  as  to  form  a  kind  of  tube.  This  re- 
markable arrangement  is  met  n-ith  in  the  whole  of  the  vast 
family  of  Sj-uantherete,  to  which  the  name  of  Compound 
fJoiFerx  was  formerly  given,  Buch  as  Thistles,  Artichokes, 
Marigolds,  &c.  Linnteus,  in  liis  system,  gave  the  name  of 
S^ifftttesia  to  the  class  which  contains  all  tlie  planti^  thai 
bavo  tbMT  anthers  united  by  the  sides.     (Fig.  124.) 


r»  w*  ng-  lu.  F%.  'it.  Fte- 1*5. 

There  are  many  plants  in  which  the  elamiua,  in  ])lace  of 
being  free,  or  simply  united  together  hy  tlteir  filaments  or 
anthers,  are  incorporated  with  Uic  ]>istil;  in  other  words, 
are  intimately  united  to  tlie  style  and  stigma.  These  plants 
are  named  Gt/tuindrotiit.     (Fig.  l2o.) 

The  slamina  never  coahiscu  wilii  the  ovary.  The  fila- 
ments and  the  stylo  are  the  only  parts  that  unite ;  so  that 
the  anthers  and  stigma  are  borne  upon  a  common  support, 
with  which  they  are  blended.  This  is  observed  to  l>e  the 
oaae  in  the  Aristolochix,  Orchideffi,  Zingiberacea:,  Sec.  In 
the  Orchidece,  the  name  of  Gynostemium  is  ^ven  to  tlie 
common  support  of  the  stigma  and  anthers. 
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3,   0/the  Pollen. 

The  Pollen,  or  the  BubGtauce  contained  in  the  cella  of  the 
anther,  and  whicli  ir  Bubeervicnt  to  fecundation,  generally 
presents  the  appearance  of  a  powder,  composed  of  extremely 
minute  graiiiG.  Sometimes  it  U  in  solid  masses  of  greater 
or  less  size ;  but  as,  in  this  state,  it  occurs  in  only  a  few 
plants,  we  shall  6rBt  examine  the  pollen  in  the  powdery 
form. 

Previous  to  the  improvement  of  our  optical  instrumeuls, 
the  knowledge  which  had  been  obtained  respecting  the  va- 
ried forms  of  tiie  grains  of  ^lollcn,  and  especially  reepecling 
their  internal  structure,  was  extremely  vague.  A  great  di- 
versity had  indeed  been  perceived  in  those  which  had  been 
examined  with  powerful  lenses,  but  their  differences  had 
been  poiuted  out  without  deriving  from  thera  any  inferences 
that  might  tend  to  the  advancement  of  science.  The  atnic- 
ture  of  the  pollen  had  also  engaged  the  attention  of  most  of 
the  older  botanists,  who  had  long  disputed,  tvithout  cwming 
to  any  settled  detemu nation,  respecting  the  iut«mal  com- 
position of  bodies  of  so  elementary  a  nature.  Xhe  micro- 
scopic examination  of  the  pollen  was  therefore  a  subject 
that  required  revision,  and  wliicli  could  not  fail  to  attract 
the  attention  of  modern  observers.  M.  Amici,  of  whom  we 
have  had  occasion  to  speak  so  favourably  in  the  preecnt 
work,  published,  in  vol.  xvii,  of  the  Acts  of  the  Italian  So- 
ciety, a  chapter  on  the  pollen,  in  which  he  det^ls  some 
very  interesting  circumstances,  which  we  shall  descrihe  as 
we  proceed.  With  the  assistance  of  M.  Selligue's  achrc^ 
matic  microscoijc  *,  our  friend  M.  Guillcmiu,  in  the  summer 
of  1SS4,  made  uumerous  observations  on  the  pollen,  the 
principal  results  of  which  we  shall  communicate. 

The  grains  of  the  pollen  are  utricles  of  various  forms, 

■  See  a  descriptiun  and  figure  of  tKis  Instnimcnl  in  Annaii-i  dtt  Stirnnt 

Nalvn-nii.  Nov.  19*4, 1,  iii. 
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having  no  ndlieBion  to  tbe  anther  at  the  period  of  maturity, 
and  containing  a  multitude  of  granules  of  extreme  minute- 

nORB. 

Tbe  utricular  membrane  ia  sometimeB  smooth,  sometimes 
marked  with  eminences  or  asjierities.  Sometimes  it  pre- 
sents little  flat  surfaces  or  prominences  symmetrically  ar- 
ranged. When  the  pollen  is  perfectly  smooth  at  its  sur- 
face, it  is  not  sit  the  same  time  covered  with  any  viscous 
coating,  whereas  the  slightest  eminences  are  indications  of 
viscosity.  The  papilW,  mammillary  eminences.  Sic.  which 
cover  certain  grains  of  pollen,  are  true  secreting  organs,  of 
which  the  viscous  and  usually  coloured  envelope  with  which 
they  are  invested  is  the  product.  The  powdery  pollens 
may  therefore  he  arranged  under  two  principal  orders,  the 
viscoia  pollens,  and  the  nort-riscous.  Characters  derived 
from  the  general  form  are  of  less  imiwrtance,  the  differ- 
ences between  those  which  arc  spherical,  elliptical,  cycloid, 
polyhedral,  &c.,  being  less  observable. 

M.  Guillemin  has  been  convinced,  by  a  great  number  of 
obserx-ations,  that  the  nature  of  the  grains  of  pollen  is  the 
same  in  each  natural  family  of  plants ;  or,  in  other  words, 
that  in  one  of  these  families  there  never  occur  viscous  pol- 
lens 'and  others  which  are  not  viscous.  He  has  found 
moreover  that  all  the  genera  of  a  family  present  only  modi- 
fications in  the  forms  of  their  grains  of  pollen  ;  although 
families  very  remote  from  each  other  in  respect  to  other 
characters  a^ec  in  having  the  same  kinds  of  poUen.  We 
shall  be  satisfied  with  describing  the  nature  and  forms  of 
this  organ  in  a  few  remarkable  families. 

The  pollen  of  the  Malvacfee  and  Conmlfulacea  is  formed 
of  papillar  spherical  grains,  of  a  silvery  white  colour.  In 
the  Vucurbitacea,  they  are  spherical,  papillar,  and  of  a 
beautiful  gold-yellow.  Those  of  the  tribe  of  HtliantheeF,  in 
the  family  of  Synanlherea;  are  also  spherical,  papillar,  and 
of  a  line  orauge-yellow.  The  tribe,  or  rather  order,  of  the 
Cickiyracta,   presents  spherical  grains,  which  are  viscous. 
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but  are  bounded  by  minute  plain  aurfaees.  In  CbftdKi  wtwi^ 
denSf  the  pollen  is  covered  with  rtiammillar  etninenoeBy 
each  surmounted  by  a  shining  point.  The  pollen  of.  the 
genus  Phlox Yery  much  resembles  that  mentioned  last;  and 
this  circumstance  is  corroborative  of  the  opinion  of  those 
who  consider  the  two  genera  as  belonging  to  the  same 
natural  family.  Lastly,  not  to  occupy  too  much  time  in 
enimierating  the  viscous  pollens,  the  grains  have  a  very 
distinct  trigonal  form,  with  a  considerable  depression  in 
their  centres  in  the  OnagraricB. 

The  families  in  which  grains  that  are  not  viscid  are  foond 
are  very  numerous.  It  will  suffice  to  mention  tbe  Solanec^ 
ScrophiilarinecPj  GentianetB,  Caryophyttece^  GrcanmeeBy  JEu- 
phorbiacetBj  &c.  These  grains  have  always  an  elliptical 
form,  and  are  marked  with  a  longitudinal  groove.  Their 
usual  colour  is  yellow,  although  they  are  sometimes  red,  as 
in  Verbascum.  In  the  Papiliotmceous  LeguminastB^  the  pol- 
len, although  not  viscous,  is  of  a  very  distinct  cylindrical 
form. 

When  (grains  of  pollen  which  are  not  viscous  are  sub- 
mitted to  the  action  of  water,  they  instantly  change  their 
form,  which,  from  being  elliptical,  becomes  perfectly  ephe* 
rical.  Tlie  viscous  grains  first  lose  their  coating,  then 
burst  more  or  less  quickly,  and  project  a  fluid  denser  than 
water,  and  in  wliicli  arc  seen  moving  myriads  of  minute 
grains,  wliicli  their  greenish  colour  renders  perceptible, 
when  they  arc  magnified  to  several  hundred  diameters.  M. 
Amici  saw  a  grain  of  pollen  of  Portulaca  olera^eay  in  con- 
tact with  a  hair  of  the  stigma,  burst,  and  project  a  kind  of 
bowel,  in  which  the  granules  circulated  for  more  than  four 
hours.  Gleiehcn,  who  had  already  observed  the  granules 
contained  in  the  grains  of  pollen,  considered  them  as  per- 
forming the  principal  part  in  the  act  of  fecundation ;  and 
M.  Guillemin,  reasoning  from  the  resemhlanco  of  these  or- 
gans to  the  spermatic  animalcules  of  animals,  is  inclined  to 
adopt  the  same  o]>inion. 
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Sncli  WM  tlie  slate  of  our  knowledge  resjiecting  the  na- 
ture and  organizatiou  of  tbe  grains  of  tbe  pollen,  when  our 
friend  M.  Adolphe  Brongniart  undertook  )iis  examination 
of  tlie  generation  of  Tegetables,  His  opinion  reepectiug 
the  nature  and  organization  of  the  grains  of  pollen  wc  shall 
here  make  known.  When  one  examines  the  interior  of  the 
cells  of  a  yellow  anther  in  a  flower-bud,  long  before  its 
expansion,  he  eees  that  it  is  filled  with  a  cellular  mass 
dbtinct  from  the  walls  of  tlie  cells.  Bj*  degrees  the  cellules 
of  which  the  cellular  mass  is  composed)  and  which  arc 
generally  very  gmall,  separate  from  each  other,  and  at 
length  form  the  granules,  which  arc  named  pollen.  Some- 
times these  particular  cellules  or  grains  of  pollen  are  en- 
closed in  other  larger  vesicles,  which  become  torn,  and  of 
which  traces  may  still  be  perceived. 

Each  grain  of  pollen,  wlioie  form,  as  we  have  already 
said,  is  very  variable,  presents  a  uuiform  organization.  It 
is  composed  of  two  membranes,  the  one  external,  thicker, 
and  furnished  with  itorcn,  and  sometimes  more  or  less  pro- 
minent appendages ;  the  other  internal,  thin,  tran8{>arent, 
and  having  no  adhesion  to  the  first.  Wlicn  submitted  to 
the  action  uf  water,  tlie  inner  membrane  swells,  the  outer 
bursts  at  some  part  of  its  surface,  and  through  the  opening 
thus  formed  there  issues  a  tubular  prolongation,  which 
forms  a  kind  of  hernia,  and  which  was  first  observed  by 
Needham.  M.  Amici  ha^  also  seen  it  in  the  pollen  of  Por- 
htlaca  pilosa.  Sometimes  there  issue  two  prolongations  at 
two  opposite  points,  as  in  (Enothera  biennis.  The  cavity  of 
the  inner  membrane  is  filled  with  spherical  granules,  of  ex- 
treme minnteness,  which  appear  to  perform  the  most  im- 
portant part  in  the  act  of  fecnndalion. 

We  shall  now  speak  of  the  pollen  of  the  Asclepiadete  and 
OrchideEC,  which  presents  >'ery  remarkable  modifications. 
In  several  genera  of  these  two  families,  all  the  pollen  con- 
tained in  a  cell  is  united  into  a  body,  which  has  the  same 
form  as  the  cell  in  which  it   is  contained.     To  this  nnited 
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pollen  JB  given  the  name  wf  Pditn-masis  (Massa  poUmicaj. 
WLen  tlieae  masses  arc  divided  into  severBl  smaller  massM, 
tLe  latter  are  named  Massules  fMassuitsJ.  The  poUen- 
maeses  of  tbe  Orcliidcse  are  sometimes  formed  of  eolitl 
grains,  united  tog:ether  by  a  kind  of  elastic  net^vork.  Tbey 
arc  then  named  Sectih  Masses  (Mastce  sectiieaj,  ae  in  tlie 
genera  Orchis  and  Ophrys.  At  other  times  they  are  en- 
tirely granular  or  farinaceous  (Massa  granuioatEj  ;  aa  in 
the  genera  Epipactis,  Loroglossuni,  &c.  LABtly,  they  are 
sometimes  solid  and  compact  f  Massa  solidcej  ;  as  m  the 
genera  Corallorhiza  and  Malaxis.  These  three  forms  are 
never  united  or  confounded  in  the  same  genus. 

Wlien  the  pollen  is  thrown  on  red-liot  charcoal,  it  burne 
and  endames  with  rapidity.  In  many  plants,  it  diffuses  an 
udoiir,  which  has  the  most  striking  rescmblitnce  to  the  sub- 
stance to  which  it  is  compared  in  animids,  as  is  very  dis- 
tinctly observed  in  the  Oicstnut,  the  Barberry,  &e. 

The  pollen,  when  it  begins  to  be  developed,  that  is,  long 
before  the  expansion  of  the  flower,  presents  itself  under  the 
form  of  a  cellular  mass,  sometimes  covered  fvith  [an  ex- 
tremely thin  membrane,  which,  however,  has  no  attachment 
to  the  walls  of  the  cavity.  The  utricles  of  which  this  mass 
is  composed,  are  at  first  very  intimately  united  together. 
Some  scattered  graimles  are  perceived  iu  their  interior. 
By  degrees  the  utricles  separate,  the  granules  which  thoy 
contain  unite,  and  soon  after,  by  their  successive  develoiH 
ment,  burst  the  utricles  wliich  contain  them,  assume  the 
form  which  they  are  to  retain,  and  finally  become  grains  of 
pollen.  It  will  be  seen  tliat  this  mode  of  development  is 
perfectly  similar  to  that  of  the  cellular  tissue,  which  we 
described  ivhcn  treating  of  the  clemontarj-  part  of  vcge- 
lablee. 
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OF  THE  PISTIL  OE  FE:MAI.E  SEXUAL  OUGAN. 


The  Pistil  (Pistillmn),  aa  tve  have  already  said,  le  the 
Tomale  organ  in  planU.  It  almost  invariably  occupies  the 
ceatre  of  the  flower,  and  is  composed  of  three  parts,  the 
ovary,  the  slyk,  and  the  stigi>ia. 

In  most  cases  wo  Rnd  only  a  single  pistil  in  a  flower :  as 
in  the  Lily,  the  Hyacinth,  the  Poppy,  &c.  At  other  times, 
there  arc  several  pistils  in  the  same  flower ;  as  in  the  Rose, 
the  Ranunculi,  &c. 

The  pistil,  or  the  pistils,  when  there  aro  more  than  one, 
are  often  attached  to  a  particular  prolongation  of  the  r^ 
ceplacle,  to  which  tlie  name  of  G^fliopkorum  is  given. 

We  must  not  confound  the  gynophomm  with  the  podO' 
ffifliuta,  a  contraction  of  the  base  of  the  ovary  which  raises 
the  pistil  a  little  above  the  bottom  of  the  flower.  Tbc 
gj-nophorum,  in  fact,  does  not  essentially  belong  to  the  pis- 
tU ;  but  remains  at  the  bottom  of  the  flower  when  the  pistil 
is  detached.  The  podogynum,  on  the  contrary,  which 
forms  part  of  the  pistil,  accompanies  it  through  all  the 
stages  of  its  development.  There  is  a  gj-nopborum  in  the 
Strawberry  and  Rasp,  and  a  podogynum  in  the  Caper  and 
Poppy. 

When  there  are  several  fnadls  in  a  flower,  it  is  not  on- 
usual  to  see  the  gynophorum  becoming  thick  and  fleshy. 
This  is  particularly  observable  in  the  Raspberry,  and  espe- 
cially in  the  Strawberrj'.  The  part  of  the  latter  which 
is  pulpy  and  sweet,  and  which  is  eaten,  is  merely  a  very 
large  gynophorum ;  the  little  shining  grains  which  cover  it 
are  so  many  pistils.  It  is  easy  to  satisfy  one's  self  as  to  the 
nature  of  these  diflcront  parts,  by  folloiving  tboir  gradual 
development  in  the  flower. 
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The  base  of  the  pistil  is  always  represented  by  the  point 
at  which  it  is  attached  to  the  receptacle.  The  summit,  on 
the  other  hand,  always  corresponds  to  the  point  irhere  the 
styles  or  the  stigma  are  inserted  upon  the  ovary.  Am  thii 
insertion  is  sometimes  lateral,  it  will  he  perceived  that  the 
organic  summit  of  the  ovary  does  not  always  agree  with  its 
geometrical  summit.  The  latter,  in  fact,  is  the  highest  point 
of  the  axis  of  the  ovary,  or  of  the  imaginary  line  which 
passes  through  its  central  part. 

1.  Of  the  Ovary, 

The  Ovary  (Ovarium)  always  occupies  the  lower  part  of 
the  pistil.  Its  essential  character  is  that,  when  divided  in  the 
longitudinal  or  transverse  directions,  it  presents  one  or  more 
cavities,  named  cells,  in  which  are  contained  the  radiments 
of  the  seeds,  or  the  ovules.  It  is  in  the  interior  of  the  ovary 
that  the  ovules  acquire  all  their  development,  and  are  con- 
verted into  seeds.  Tliis  organ  may  therefore  be  considered, 
with  respect  to  its  functions,  as  analogous  to  the  ovary  and 
uterus  in  animals. 

The  usual  form  of  the  ovarj'  is  the  ovoidal;  but  it  is 
more  or  less  compressed  and  elongated  in  certain  families 
of  plants,  as  in  the  Crucifera',  Lcguminos4je,  &c. 

The  ovary  is  generally /rce  at  the  bottom  of  the  flower; 
in  other  words,  its  base  corresponds  to  the  point 
of  tlic  receptacle,  into  which  arc  inserted  the  sta-: 
mina  and  the  floral  envelopes,  althougli  it  does 
not  contract  any  adhesion  with  the  calyx ;  as  is 
ob8er\'cd  in  the  Hyacinth,  tlic  Lily,  tlie  Tulip, 
&c.     (Fig.  126.) 

Sometimes,  however,  the  ovary  is  not  met  with 
in  the  bottom  of  tlie  flower,  but  seems  to  be 
placed  entirely  beneath  the  insertion  of  the  other 
parts ;  in  other  words,  it  is  united  in  every  part 
of  its  circumference  with  the  tube  of  the  calyx,       ng.  us. 
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its  Bummit  alone  being  free  in  tbe  bottom  of  tbc  flower. 
In  this  case,  tbe  ovary  has  been  named  adhe- 
rent or  inferior  (Ovarium  in/erum),  to  distiu- 
guiah  it  from  that  in  wtiiclt  it  is  Jree  or  supe- 
rior f  Ovarium  superum).  The  geaera  Iris, 
Narcissus,  Mj/rtus,  and  Ribrs,  bave  an  inferior 
ovary.     (Fig.  127.)  f*  i»7. 

When  the  ovarj-,  therefore,  is  not  met  with  nt  the  hot' 
torn  of  tbe  dower,  bat  when  tlie  centre  of  the  latter  it) 
occupied  by  a  style  and  a  stigma,  it  will  be  necessary  to 
examine  if  there  be  not  at  tbe  bottom  of  the  flower  a  par- 
ticulnr  btdging,  distinct  from  the  top  of  the  peduncle.  If 
this  enlargement^  on  being  cut  across,  presents  one  or  more 
cavities,  containing  ovales,  it  is  clear  that  there  is  an  infe- 
rior ovary. 

The  position  of  the  ovary,  considered  as  to  ite  being  in- 
/trior  or  tuperior,  furnishes  tbe  most  valuable  characters 
for  grouping  genera  into  natural  families. 

Whenever  the  ovary  is  inferior,  the  calyx  is  necessarily 
laonoxepaioiif,  einoe  its  tabe  is  intimately  imited  to  tbe  cir- 
cumference of  the  o^'ary. 

Sometimes  the  ovary  is  not  entirely  inferior,  but  is  free 
in  some  portion  of  its  upper  [lart,  a  third,  a  half,  or  two- 
thirds.  These  different  gradations  are  observed  in  tbe  genus 
Saxifraga. 

Dut  there  is  a  position  of  the  ovary  whii^h,  allhough  al- 
most always  confounded  with  the  inferior 
ovary,  requires  to  be  distinguished  from  iL 
It  is  when  several  pistils,  existing  together 
in  a  flower,  are  attached  to  the  inner  wall 
of  a  calyx  wliich  is  very  imrroiv  ut  iis 
upper  part,  so  that  at  first  sight  it  might 
seem  to  represent  an  inferior  ovary.  These 
ovaries  are  named  Parietal  (  O.  parietalia); 
us  in  the  genus  Rosa,   and  many  other  ^^,  ^^ 

plants  ofthe  same  fimiily.     (Fig.  IS8.) 

Wo  must  also  point  out  n  modiiicati«n  of  the  ovap',  to 
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which  tUe  name  of  Gi^wbasic  Ovary  is  given.  £jcample«  of 
it  arc  preseaUtd  by  a  great  number  of  families  ;  tbe  LabiaUe, 
tbe  BoragitiefB,  the  Ochnacese,  the  Simaroubece,  &o.  Tbe 
ovary,  applied  upon  a  liypogynoua  fUsk,  n^hich,  in  thia  caeo, 
has  received  Uic  name  of  Gynobasiitm,  is  more  or  less  deeply 
di%-ided  into  a  certain  number  of  lobes  corresponding  to  the 
number  of  the  cells,  and  its  central  axis  is  so  ilepTefise<1, 
that  it  appears  in  a  manner  obliterated,  the  style  seeming 
to  spring  immediately  from  the  disk ;  so  that,  at  the  period 
of  maturity,  each  of  the  parts  or  cells  of  which  the  ovary 
is  composed  separates,  and  seems,  as  it  were,  to  form  a  dis- 
tinct fruit. 

The  inferior  ovary  being  tliat  which  is  united  with  the 
tube  of  the  calyx  at  every  part  of  its  circnmference,  there 
results  from  this  circumstance  a  general  law  to  ^vhich  no 
attention  has  been  paid,  and  which  is,  that  the  inferior  po- 
sition of  the  ovary  necessarily  excludes  a  multiplicity  of 
pistils  in  the  same  flower,  hi  fact,  in  the  case  of  parietal 
ovaries,  it  is  seen  that  they  touch  the  calyx  only  in  a  eiugie 
point,  it  being  utterly  impossible  that  it  should  envelope 
several  in  their  whole  circumference.  It  follows  from  this, 
that  these  ovaries  arc  not  inferior,  hut  only  parietal,  as  they 
are  not  united  to  the  tube  of  the  calyx  at  every  part  of  their 
surface.  This  modification  deserves  to  he  particularly  no- 
ticed. 

The  ovary  is  Sessile  at  the  bottom  of  the  flower  f  Ovarium 
sessile),  when  it  is  not  raised  upon  any  peculiar 
support ;  as  in  the  Lily,  Hyacinth,  &c.  (Fig.  129.) 

It  may  be  Sti/iitate  (0.  stipitatum),  when  it  is 
borne  upon  a  very  elongated  podogynum  ;  as  in 
the  Caper  fCapparit  sjnnosa.) 

When  cut  across,  the  ovary  often  presents  a 
single  internal  cavity  ov  ("eW  (foculamcnlumj  con- 
taining the  ovules.  It  is  in  this  case  said  to  be 
UnUocular  (O.  wiiluatlare) ;  as  in  the  Almond,  the 
Cherry,  the  Pink,  kc.  p.    ,^ 

Ii  is  iiiiiued  Ditocular  (  0.  hiloculare),  wlicn  it  is  composed 
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of  two  cells ;  h§  in  the  Lilac,  t\w  Toadflax,  tlio  Foxglove, 
Sic. 

TrUoctttar  (0.  triloculare);  aa  in  the  Lily,  the  Iris,  ths 
Tulip,  &c.     (Fig.  130.) 

QiiadrUocular   (O.  quadritoaUareJ ;   oB  in 
Stiff  itia  proctimbens. 

Quinqitelocular  (0.  guatqueloculare) ;  as  in 
tlic  h'y.  Fig.i» 

AlufCihcidar  (O.  multilocuiarej,  when  it  presents  a  great 
number  of  coIIb;  as  in  the  Water-lily. 

But  each  cell  may  contain  a  number  of  OTulee,  which 
varicb'  in  different  plants.  Thus  there  are  ccHb  which 
never  contain  more  than  a  single  ovule,  and  are  named 
Viiovu/ate  (Loculi  uniovulati) ;  as  in  the  Gramineee,  Synan- 
thereie.  Labiate,  Umhclliferffi,  Sic. 

At  other  times,  each  cell  contains  two  o^-ulee,  or  is  Biovtt- 
iate  (Loculus  biovulatus).  In  the  cases  in  which  each  cell  of 
an  ovary  contains  only  two  ovulea,  it  is  of  the  greatest  im> 
portance  to  study  their  relative  iwsition.  Sometimes,  in  fact, 
the  two  otiiles  arise  from  the  same  point,  and  at  the  same 
height;  in  which  case  they  arc  apposite  (Oruln  apjioaita); 
as  in  the  Euphorbiacea?.  At  other  times,  they  come  olf  one 
above  the  other,  and  are  named  superimposed  (  Ovula  super' 
posita)  ;  as  in  Tamus  ci»nmuni». 

On  the  other  hand,  they  are  said  to  be  alternate  (Ovvla 
aUhiuiJ,  when  their  {mints  of  attachment  are  not  on  the 
same  level,  although  they  are  laterally  in  contact ;  as  in  the 
Apple  and  Pear. 

When  we  come  to  speak  of  the  seed,  we  shall  treat  more 
in  detail  of  the  various  positions  of  the  ovules  with  respect 
to  each  other,  and  with  relation  to  the  ovary. 

Lastly,  in  some  cases,  each  cell  of  an  ovary  contains  a 
great  number  of  ovules;  as  in  the  Tobacco,  the  Poppy, 
Sic.  ;  but  these  ovules  may  be  variously  disposed.  They 
are  not  unfrequently  regularly  superimposed  upon  each 
other,  along  a  longitudinal  line ;  as  in  AristoiocMa  Sypho. 
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They  are  then  named  uniseriate  or  ringhnrcwed  (OmOa  mt- 
seriafa).  At  other  times,  they  are  disposed  in  two  longi- 
tudinal rows,  or  arc  biseriaie  fOv,  bueriaiaj;  as  in  the  Iris, 
the  Lily,  the  Tulip,  &c. 

Sometimes  they  are  scattered  without  order ;  as  in  the 
Thorn-apple.  At  other  times  they  are  conglobaiej  or  packed 
close  together,  so  as  to  form  a  globular  body ;  as  in  many 
Cary^phyllcic. 

The  ovules,  when  fecundated,  become  seeds ;  but  it  fre- 
quently hap])ens  that  a  certain  number  of  ovules  rGgularly 
become  al>ortive  in  the  fruit.  Several  of  the  partitions  are 
even  sometimes  destroyed  and  di8ap{H^ar.  It  is  therefore 
necessary  to  seek  the  true  structure  of  the  iruit  in  the 
ovary.  It  is  by  this  means  alone  that  we  can  bring  near 
each  other,  in  the  series  of  natural  orders,  certain  genera 
which  at  first  sight  seem  to  be  widely  diiFerent  in  the  stmc- 
turo  of  their  fruits  and  the  disposition  of  their  seeds. 

2.  Of  the  Style. 

The  Stifle  (Stylus)  is  tlic  filiform  prolongation  of  the 
summit  of  the  ovary  which  supports  the  stigma  (Sec  Fig. 
126,  129).  Sometimes  it  is  entirely  wanting,  and  then  the 
stigma  is  sessile ;  as  in  the  Poppy,  the  Tulip,  &c. 

The  ovary  may  be  surmounted  by  a  single  style,  as  in 
the  Lily,  and  the  Leguminosa';  by  two  styles,  as  in  the 
Umbellifero; ;  by  three  styles,  as  in  the  Way-faring-tree 
(Viburnum  lAintana),  &c.  There  are  four  styles  upon  the 
ovary  in  Parnassia  ;  five  in  Statice^  Linuniy  fitc. 

In  other  cases,  again,  there  is  only  a  single  style  for 
several  ovaries ;  as  in  the  Apocineae,  &c. 

The  style  almost  always  occupies  the  highest  part,  or  the 
geometrical  summit,  of  the  ovary ;  as  in  the  Crucifero^  Li* 
liacea".  Sac.  It  is  then  said  to  bo  Terminal  f^yluB  termi- 
nalis). 

It  is  named  LaO^  ^isjf  when  it  arius  fitmn  tiie 
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intcrul  parts  of  the  ovary;  as  in  most  of  thu  Itosaceir,  in  the 
geouB  Daphne,  &c.  It  then  indicates  the  organic  eutumit 
of  the  ovary,  which,  in  this  case,  is  different  from  llio  geo- 
inotrical  Hum  mi  t. 

In  some  mt)ch  rarer  cases,  the  style  appears  to  spring 
from  the  base  of  the  ovarj'.  It  tlten  obtains  the  name  of 
biufol  or  iMXKilar  filyle  (S.  baaUarisJ.  It  has  tins  position  in 
the  LadyVmantlc  ( Aicke.milJa  imigaru),  and  the  Bread- 
fruit Tree  (Arlocarpua  incita). 

In  some  cases  also,  the  style,  in  |)lace  of  spriuging  from 
the  orary,  seems  to  arise  from  the  receptacle ;  as  in  tlie 
Labiat«e,  certain  Bnraginca',  &.<:-.  This  circumstance  oc- 
curs wherever  there  is  a  gj-nobasium. 

TTie  style  may  be  Itifluded  (S.  indasusj,  that  is,  contained 
within  the  flower,  so  as  not  to  appear  externally;  as  iu  llie 
Lilac  (Seringa  vuli/arhj,  the  Jasroioo  (Jasminum  qffici' 
naiej,  &c- 

It  may  bo  Protruded  fS,  txacrtua) ;  as  iu  Red  Valerian 
(Cmtranihug  ruiier). 

The  forms  of  llic  stylo  are  not  Iobs  numerous  tlian  those 
of  the  ntlier  organs  which  we  have  already  examined.  In 
fact,  although  it  is  generally  slender  and  Jiliform,  it  yet,  iu 
certain  plants,  has  quite  a  different  appearance.   Thus  it  is : 

'IViffonal  (Styim  triffonutj  in  Omithogalmn  iiUeum,  Li- 
Hum  bu&iferum,  &e. 

Clav^orm,  or  clnb-sliaped  fS.  davtformia),  in  Leumjum 
(fxtivum. 

Hoifow  or  FUtularfS._fislulosus J,  iu  the  White-lily,  fLi- 
lium  candidum). 

Pelaloid  (S.  pelaJoideiis ),  broad,  thin,  membranous,  and 
coloured  like  the  petals,  in  the  genus  Iris,  &c. 

Viewed  with  reference  to  it«  direction,  in  respect  to  the 
ovary,  it  is  J\rlkal  (S.  verticfdis),  in  the  Lily. 

Ascending  (S.  ascendens),  forming  an  arch,  the  convexity 
of  which  is  turned  towards  tlic  tipper  part  of  the  flower; 
as  m  Sage,  and  several  ..thcr  Lttbiata-. 
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Declituxte  (S.  dec/inatusj  •,  wlicn  it  inclines  to^pards  the 
lower  part  of  the  Sower ;  us  in  Dictanmus  aila,  and  cer- 
tain Labiabs  and  LeguminosEe. 

The  style  may  be  simple  (S.  simplex),  and  without  any 
di^-ision ,-  as  in  tbe  Periwinkle  and  Lily. 

It  is  bijid  (S.  bifidus),  in  the  Red  Cun-Ant  fliibes  rv- 
brumj;  Irifid  in  Gladiolus  communis;  quinquefid  in  Hibi»- 
cus  ;  muUifid,  in  the  Mallow;  according  as  it  is  slit  into 
two,  tliree,  five,  or  a  greater  number  of  shallow  divisions. 

When  the  divisions  are  very  deep,  and  reach  to  beneath 
the  middle,  it  is  bipartite  (S.  bipartUm),  as  in  the  Goosebcrr^- 
( Ribes  GrossulariaJ  {See  Fig.  127);  tripartite,  quinqitepar- 
tite,  multipartite,  &c.  according  to  the  number  of  its  divi- 
sions. 

The  style  sometimes  seems  as  if  articulated  to  the  summit 
of  the  ovary,  so  as  to  fall  off  after  fecundation,  leaving  no 
traces  of  it  on  the  ovary ;  as  in  the  Cherry,  Plum,  Sec.  In 
this  case  it  is  named  caducous  (S.  caducusj.  Sometimes, 
on  the  contrary,  it  is  persistent  (S.  persistensj,  when  it  re- 
mains after  fecundation.  Thus  in  the  Cruclferce,  the  Box, 
the  genera  Anemone  and  Cletitatis,  the  stylo  continues,  and 
forms  part  of  the  fruit. 

Lastly,  it  sometimes  not  only  remains  after  fecundation, 
but  continues  to  increase  in  size ;  as  in  the  Pas<]ue- flower, 
the  genera  Clematis,  Geum,  &c. 

3.  Of  the  Stigma. 

The  Stigma  in  the  usually  glandular  part  of  the  pistil, 
placed  at  the  summit  of  the  ovary  or  style,  and  destined  to 
receive  the  influence  of  the  fecundating  substance.  Its  sui^ 
face  is  generally  uneven  and  more  or  less  clammy. 

The  stigma,  considered  in  an  anatomical  point  of  view, 

■  Not  unfrequentlv  th^  Btntnina  and  the  pistil  are  dtctinale  in  the  same 
flower,  in  vrhkh  case  it  is  «aiil  tbnt  tbe  sexual  organs  are  thetinalt  fGant. 
talia  ikditiata),  as  in  Fiazinella. 
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il^  (.-uiiiposetl  of  eluiigHted  iitricleci,  uonvcrgiug  from  thesiir- 
Ikce  of  till?  tttignia  towards  tlie  style,  and  loMely  attached 
to  each  other  by  n  mucilagitiniia  siibstauce.  Tlnwe  utricles 
are  generally  oaked,  although,  in  aome  tJasM,  tliey  are 
covered  by  a  very  thin  and  transparent  membrane. 

The  number  of  atigmati  is  determined  by  that  of  the 
>«IyleB,  or  of  the  divttdons  of  the  style,  llie  former  always 
L-orre8|)ouding  to  the  latter. 

The  stigma  is  tessile.,  or  directly  attached  to  the  summit 
of  the  ovary,  when  the  etyle  is  wanting ;  as  in  the  Poppy 
and  Tulip. 

Tbero  is  only  one  stigma  in  the  Crucifene,  L^uminossc, 
Primulaceie,  he. 

There  arc  tun  in  the  Umbellifern-  and  a  great  number  of 
f-traminea-. 

'ilirre  in  the  Irideti',  the  genera  Silene,  Rheum,  Burner,  &c. 

There  are  five  in  the  Flax ;  »ix,  and  even  a  greater 
number,  in  many  other  pituits  such  as  the  Mallows. 

The  stigma  is  generally  (ermtHoi  (Stiyam  tennincUe),  that 
is,  situated  at  the  summit  of  the  style  or  ovary ;  as  in  tbf  | 
Lily,  the  Poppy,  Sec.     (See  Figs.  !26,  129). 

It  is  iMlrrai  (S.  lateraU),  when  it  occupies  the  sides  of  I 
the  style,  or,  when  tliat  part  is  wanting,  of  the  ovary ;  as  io  ' 
the  RauunculacoiE,  the  Plauc-tree,  &c. 

With  respect  to  the  substance  of  which  it  is  composed,  it  1 
is  Fkshy  (S.  cumnsumj,  when  it  is  thick,  firm,  and  suoeu>  A 
lent;  as  in  the  Lily. 

Glatulular  (S.  t/lmtdularej,  when  it  is  evidently  formed 
of  small  glands,  more  or  lees  approximated  to  each  other. 

Mettibranoita  (S.  membraitaceuiii  J,  when  it  is  fiat  and  thin. 

Petaioid  fS.  peiaioitieumj,  when  it  is  thin,  membranoua*  t 
and  coloured  like  the  petids ;  as  in  tlie  getms  Iris.  &c. 

According  to  iUJbrm,  the  stigma  may  be : 

Globular  or  Capitate  (S.  globosiim,  rapitatumj,  rounded 
like  a  little  head ;  aa  in  the  Cowslip  (Primula  verts),  BellaF* 
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donna  (Atropa  Beiladonna)^  and  Marvel-of-Peru  (Nydago 
kmiensisj, 

HenUspMrical  (S.  bemisphericum},  havinfr  the  form  of  m 
bemigphere;  m  in  the  Yellow  Henbane  (Hyaacyamut  au- 
reus). 

Discoid  (S.  discoideum)^  flat,  broad,  and  in  the  form  of  a 
shield ;  as  in  the  Poppy,  &c. 

Claviform  or  Chd^-shaped  (S.  davaium) ,  as  in  Jasione 

Capillar  or  Filiform  (S.  capiUare^filifMvieJ^  slender  and 
very  elongated ;  as  in  the  Maize. 

Linear  (S,  lineare)^  narrow  and  elongated;  as  in  the 
CampanuJcB  and  many  Caryophylleae. 

IVifjfonal  (S.  tri^onum),  having  the  form  of  a  threo-aided 
prism  ;  as  in  the  Wild  Tulip  (Ttdipa  sylvestris). 

Trilobate  or  Three-^obed  (S.  trilobumj,  formed  of  three 
rounded  lobes;  as  in  the  Lily.     (See  Fig.  126.) 

Stellate  (S.  steUatumJj  flat  and  cut  into  several  lobes, 
so  as  to  resemble  a  star ;  as  in  the  Ericinece,  the  genua  Py- 
rola^  &c. 

Unibilicate  fS,  umbilicatnm)^  having  a  depression  in  its 
centre ;  as  in  the  Lily,  VUda  rothomagensis^  &c. 

Semilunar  or  Crescent-shaped  CS,  semilunatumj  ;  as  in  the 
Yellow  Fumitory  (Corydalis  luteaj. 

Like  the  style,  the  stigma  may  be  Simple  or  undMded ; 
as  in  Bora{fO  officinalis^  the  Cowslip,  &c 

Bi^d  (S.  hijidumj^  having  two  narrow  divisioiia ;  as  in 
Sage,  and  many  Labiatse,  Synantbereie^  Sec. 

Trifid  (S,  trii^mn)^  in  Citeorum  iricoccmmj  tbe  genus 
Nen'dssuSf  &c. 

Quadrifid  (S.  qH€t4rifidum),  in  Fhmhojgo  emrpp^Bo^  fcc 

MuUiJid  (S,  multi/khim ),  when  the  number  of  its  divi- 
sions is  greater. 

It  is  Bilamdlate  (S,  bilamellatum)^  formed  of  two  Imninse 
moveable  upon  each  other,  in  Mimulus. 

With  respect  to  its  direction  the  stigma  is  said  to  be : 
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Ereet  (S.  tectum)  when  H  in  elung^ateil,  and  lias  the 
■amc  dirwtion  ae  t)ie  axis  of  the  flower. 

OUique  (S.  ohliquum),  when  iLe  direction  is  oblique  with 
relation  to  th«  axis  of  the  flower. 

TiiHsUd  (S.  tortum),  rolled  like  a  screw;  as  in  NigeUa 

The  surfaco  of  tho  atigina  is  somctimeB  mtoolh,  sOTnetimes 
velvety;  as  in  CMidoniwA  Glaucium,  Mimuhu  aurantiacut, 
he.     It  is  downy  in  the  Plane-tree. 

The  slipniii  U  FetMery  (S.  plumosum),  when  it  ia  fili- 
forin,  and  hao  on  each  side  a  row  of  hairs  dispogetl  like  the 
barlM  of  a  feather ;  as  in  many  Grarainea-. 

PenkeUiJhnn,  or  PencU-sluiped  (S.  penictUiforme),  when 
the  hairs  are  collected  into  small  tufts;  as  in  Trigbxhin 
maritimutK,  &c. 


We  have  now  eKamiuod  and  described  the  organs  of  fl»- 
n-Hccnce,  namely,  the  pistil,  the  etamtua,  and  the  floral  en- 
velopes. We  Iiave  remarked  tliat  the  essence  of  the  flower 
resides  solely  iu  the  presence  of  tht^  sexual  organs,  and  that 
the  calyx  and  corolla  can  only  be  counidcred  as  accessory, 
in  other  words,  as  merely  favouring  the  exorcise  of  the 
functions  which  nature  haa  confided  to  the  flower,  hut  not 
rnntrHiuting  directly  to  it.  Accordingly,  they  are  not  uii- 
IVeqiicntly  found  to  he  wanting,  witliotit  tlieir  aheenco  «p- 
jtearing  to  bavG  any  influence  upon  tlio  phenoinfinit  and 
reciprocal  action  of  the  sexual  organs. 

The  principal  use  of  the  flm^l  envelopes  seems,  therefore, 
to  he  that  of  protecting  the  organs  of  generation  until  they 
Im-rc  attained  their  full  growth,  or  until  the  period  when 
th«!y  arc  fit  for  fecundation. 

Before  proceeding  lo  dosrribe  Hu!  plienAii)(>nB  of  this  im- 
portMnt  funetion,  we  have  still  to  revert  U>  »omu  gt^ieral 
cniisiderHtions  res|)ecting  the  flower.  .,  . 
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The  name  of  Anihesis  has  teen  given  to  the  phenomena 
which  take  place  at  the  period  when  all  the  parts  of  a  flower, 
having  acquired  their  full  development,  open,  separate  from 
each  other,  and  expand. 

All  plants  do  not  flower  at  the  same  period  of  the  year. 
There  arc,  in  reference  to  this  circumstance,  very  remark- 
able differences,  which  depend  upon  the  nature  of  the  plant, 
the  influence  of  heat  and  light,  and  the  geographical  poution 

of  the  vegetable. 

Flowers  form  one  of  the  finest  ornaments  of  natore. 
Were  they  to  come  out  all  in  the  same  season,  and  at  the 
same  period,  they  would  disappear  too  soon,  and  vegetables 
would  remain  too  long  destitute  of  their  greatest  beauty. 

Even  winter,  notwithstanding  the  cold  which  aecom- 
panies  it,  is  not  without  flowers.  The  Snowdrop,  the 
Lcucojum,  the  Hellebores,  and  the  Mezereons,  unfold  their 
flowers  when  the  ground  is  still  covered  with  snow.  These 
examples,  however,  may  be  considered  as  exceptions  to  die 
general  order.  Cold,  in  fact,  appears  to  oppose  the  develop- 
ment and  expansion  of  flowers,  whereas  a  gentle  and  mode* 
rate  heat  favours  and  maintains  them.  Accordingly,  in 
countries  where  the  temperature  continues  in  a  mean  state 
the  whole  year,  a  kind  of  perpetual  spring  prevails,  and 
the  earth  is  always  covered  with  new  flowers. 

In  the  temperate  parts  of  Europe,  it  is  in  spring,  when  a 
gentle  and  vivifying  heat  has  succeeded  to  the  cold  of  win- 
ter, that  the  flowers,  gradually  separating  their  envelopes, 
expand  and  disclose  their  beauties  to  our  view.  The  months 
of  May  and  June  are  those  which  see  the  greatest  number 
of  flowers  expand. 

According  to  the  season  in  which  they  develope  their 
flowers,  plants  have  been  distinguished  into  four  classes : 

1.  Vernal  (PlanUB  vemales,  vertusj^  those  which  flower 
during  the  months  of  March,  April,  and  May;  such  as 
Violets,  Primroses,  &c. 
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2.  jEiHval  or  Summer  planto  (P.  astivalesj,  those  which 
flower  from  the  beginning  of  June  to  the  end  of  August 
There  are  more  of  this  kind  than  of  any  other. 

3.  Autmntifil  (P.  autunataks),  those  which  expand  their 
flowers  from  September  to  December.  Of  this  kind  are 
many  species  of  Aster,  the  Meadow  Saflfron  (Cokhicum  au- 
tumnale),  Crysanthemmn  indicwn.  Sic. 

4.  Hibernal  or  Winter  plants  {P.  htbentaieSf  kibema), 
those  which  flower  from  about  the  middle  of  December  to 
the  end  of  February;  8uch  as  many  Mosses  and  Junger- 
nunniiC}  Gataitthus  mvalis,  Helleborus  niger.  Sic. 

From  the  consideration  of  the  period  at  which  <Iiflerent 
plants  produce  their  flowers,  Linneeus  formed  his  Calendar 
of  Flora.  In  fact,  there  are  many  plants  wbo^e  flowere 
al^vay8  appear  regularly  at  tlie  same  period  of  the  year. 
Tlius,  in  ilic  climate  of  Paris,  the  Christmas  Rose  (Helkho- 
rut  niger)  flowers  in  January ;  the  Ha/el  and  Mezereon  in 
February  ;  the  Ahnuud,  tlie  Peach,  and  ihc  Apricot,  iu 
March  ;  the  Pear,  Tulipn,  and  Hyaciuths,  in  .April  ;  the 
Lilac  and  the  Apple  in  May,  &c. 

Not  only  do  the  flowers  show  themselves  at  different  pe- 
riods of  the  year,  in  different  plants,  but  tliere  are  many 
flowers  which  open  aud  close  at  determinate  hours  of  the 
day,  while  some  exjmnd  only  at  tiigbt.  Hence  flowers  are 
distill guished  into  diurnal  and  nocturnal.  The  latter  are 
much  less  numerous  than  the  former.  Thus  the  Marvel- 
of-Peru  (Nj/ctaffo  horttttsisj  u{>cns  its  flowers  only  when  the 
sun  has  sunk  beneath  the  horizon. 

There  are  even  flowers  which  have  the  habit  of  opeaiog 
and  closing;  at  ccrtmn  periods  of  the  day,  with  so  much  re- 
gularity, that  one  may  tell  the  hour  by  them.  Linnsus, 
who  was  so  ingenious  in  detecting  the  most  interesting  cir- 
cumstances respectuig  flowers,  made  use  of  the  periods  at 
which  some  species  are  well  known  to  expand,  for  the  pur- 
pose of  forming  a  table,   to  which  he  gave  the  name  of 
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Fkrds  Timepiece.    In  this  tMe,  the  pints  are  arranged 
aooQrding  to  the  hour  at  which  their  flowefi  expand. 

The  state  of  the  atmosphere  appears  to  hare  a  decided 
influence  upon  the  flowers  of  certain  plants.  Thii%  Cofca- 
dula  pluDicUis  closes  its  flower  when  the  sky  is  Ofvereaat,  or 
when  a  thunder-storm  threatens  to  hurst  Sonchus  mlnricu9f 
on  the  other  hand,  opens  and  expands  only  when  the  wea* 
ther  is  hazy,  atid  the  atmosphere  loaded  with  clooda. 

The  light  of  the  sun  appears  to  be  one  of  the  oaosee  which 
act  most  powerfully  upon  the  expansion  of  flowers.  Its  ab- 
sence produces  a  kind  of  sleep  in  flowers,  as  it  does  in  the 
leares  of  the  family  of  LeguminossB.  By  very  ingenious 
experiments,  my  friend  M.  Bory  de  St  Vincent  succeeded 
in  causing  to  flower  certain  species  of  Oxalis,  the  flowers 
of  which  never  expanded  naturally,  by  illuminating  them 
strongly  at  night,  and  collecting  upon  them  the  rayn  of 
light  by  mtans  of  a  lens. 

The  duration  of  flowers  also  exhibits  some  very  remark- 
able differences.  Some  expand  in  the  morning,  and  are 
withered  before  the  end  of  the  day.  Such  flowers  are  called 
ephemeral.  Of  this  kind  are  most  of  the  species  of  Cietus^ 
TVadescantia  virginica^  some  species  of  Cactus^  &c.  Others, 
on  the  contrary,  retain  their  splendour  unimpaired  for  ae» 
veral  days,  often  even  for  several  weeks. 

Lastly,  there  are  flowers  whose  colour  varies  at  the  dif- 
ferent periods  of  their  development.  Thus  the  Hortensia 
b^ns  with  having  green  flowers.  By  degrees  they  amime 
a  beautiful  rose-colour,  which,  before  they  are  entirely 
faded,  becomes  of  a  more  or  less  deep  blue. 
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CHAPTER  X. 

OF  THE  NECTAiUES. 

Dv  the  |:eiierBl  name  of  Nectarif  (rwcbn-w),  Liuna>uii 
Hveignated  not  only  the  glandular  bodios  which  are  ubBcrved 
in  certditi  flowers,  hikI  which  eecrete  »  swcul  or  ueciareom 
fluid,  hut  hIho  all  llie  i>arls  of  the  flower  wUiGb,  prewiitiop 
irregular  and  unusual  I'onns,  appeurod  to  him  not  to  belong 
to  the  floral  organs  [imjNtrly  bo  called,  thai  is,  tu  the  [tislil, 
slamina,  or  floral  citvolopes. 

It  may  easily  be  conceived,  that  the  great  exteusiou  given 
by  Linnieus  to  the  term  NecUtr^  tuuld  not  but  render  it 
uxtrcmuly  vague.  In  fact,  it  is  utterly  im|KMaible  to  give 
H  strict  definition  of  it,  as  employed  by  him  A  few  ck- 
ampiea  will  show  the  truth  of  our  assertion. 

Whenever  one  of  the  constituent  orgaus  of  the  flower 
presented  some  irregularity  in  its  form  or  development,  or 
«ome  alteration  of  it«  usual  aspect,  Linuicus  colled  it  a  nec- 
tary. It  will  readily  be  imagined  tliati  iu  this  manner,  he 
must  have  confounded  a  multitude  of  organs  very  different 
from  each  other. 

Thus,  in  the  Columbine,  LiiiiiiEUB  describes  Ave  nectaries 
in  the  form  of  rcvurved  uptirs,  hanging  between  the  five 
sepals.  In  the  Larkspurs  there  are  two  which  are  pro- 
longed into  a  point  at  their  hind  part,  and  are  contained  in 
llio  spur  which  is  observed  at  the  base  of  the  upper  sepal. 
In  the  Hellebores  wo  find  a  great  number  of  nectaricn, 
which  are  tubidar  and  two-lip|>od.  Now,  these  alleged 
nectaries  of  the  Hellebores,  Columbines,  and  in  general  of 
ill)  the  other  genera  of  ihe  family  of  Itanunculacca^  are 
nothing  but  the  petalm. 
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In  the  Tropaeolum,  the  nectary  is  a  spur  which  arises 
from  the  base  of  the  calyx.  In  the  Toadflax,  this  nectary 
or  spur  is  a  prolongation  of  the  base  of  the  corolla.  This 
is  also  the  case  in  the  Violet,  Balsamine,  &c. 

Linnaeus  also  gave  the  name  of  nectaries  to  masses  of 
glands  placed  in  difierent  parts  of  the  flower.  Accsordingly, 
he  confounded  the  disks  under  that  name ;  as  in  the  Cruci- 
fersB,  Umbellifera;,  Rosaceae,  &c.  In  the  Lily,  the  nectary 
has  the  form  of  a  glandular  groove  placed  at  the  internal 
base  of  the  divisions  of  the  calyx.  In  the  genus  Iris^  it  is 
a  tuft  of  glandular  hairs,  placed  on  the  middle  of  the  outer 
divisions  of  the  calyx. 

In  the  Graminece,  the  nectary  is  composed  of  two  small 
scales,  varying  greatly  in  form,  and  situated  on  one  side  of 
the  base  of  the  ovar}\  These  two  scales  or  paleolas  form 
the  gbtmella^  an  organ  which  performs  no  secretion.  In  the 
Orchideac,  the  nectary  is  the  lower  and  inner  division  of 
the  calyx,  which  other  botanists,  and  Linnaeus  himself,  have 
designated  as  the  lip. 

Wc  might  adduce  many  other  examples  of  genera  in 
which  nectaries  have  been  described ;  but  what  we  have 
mentioned  will  suihce  to  show  how  vaguely  and  indefinitely 
the  term  is  used,  since  it  has  been  applied  to  petals,  calyces, 
stamina,  alx>rtive  and  deformed  pistils,  and  to  hypo^ynous, 
perigj'nous,  and  epigj^nous  disks. 

Were  it  necessary  to  retain  the  term  Nectary^  we  think  it 
should  be  exclusively  applied  to  the  little  masses  of  glands 
situated  on  diflerent  parts  of  the  plant,  and  destined  to  se- 
crete a  sweet  juice,  care  being  at  the  same  time  taken  not 
to  confound  these  bodies  with  the  different  kinds  of  disk, 
which  are  never  secreting  organs.  By  this  means  the  un- 
certainty and  confusion  which  the  term  carries  with  it 
might  be  avoided,  and  it  would  be  restored  to  its  true  sig^ 
nification. 
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Ill  rommeiicing  the  examination  of  the  floral  organs,  we 
menlioneil  t)iat  tbe  most  complete  flower  is  only  tlic  aggre- 
gation «f  four  vertiL-ils  of  variously  modified  leaves.  It  is 
a  true  biid  ;  but  one  wbicli,  in  place  of  giving  origin  to  a 
!icion,  lias  its  meritbalii  so  close  upon  each  other,  tliat  the 
ditFerent  part^  which  compose  tliie  bud  seem  to  spring  from 
a  single  point,  whicli  ib  rutmrnl  the  receptacle.  Let  us  ex- 
plain this  idea  at  length.  In  the  first  place,  wo  think  it 
necessary  to  remark  tiiat  the  number  of  floral  verticils 
varies  according  as  the  flower  in  mure  or  less  complete. 
ThuR,  in  a  purely  female  flower,  destitute  of  floral  enve- 
lopes, there  would  be  hut  a  single  verticil.  There  would 
be  two  in  a  hermaphrodite  flower  without  perianth,  three 
in  one  with  »  simple  periantli,  and  four  in  a  complete 
flower,  or  one,  which,  t<^etlier  with  a  double  i)eriaiilli,  has 
staminu  and  one  or  more  pistils.  Each  of  thexc  verticils, 
we  have  said,  is  composed  of  a  variable  number  of  variously 
modified  leaves.  This  leafy  nature  of  the  constituent  [larta 
of  tbe  flower  is  easily  <)emunslrated  in  the  case  of  tiie  calyx. 
In  fact,  the  itepals  generally  have  the  appearance  and 
structure  of  true  leaves,  being  usually  green,  and  traversed 
by  prominent  nerves,  in  which  are  found  spiral  vessels. 
Hlien  all  the  leaves  of  the  verticil  remain  distinct  from 
each  other,  the  calyx  is  said  to  be  poli/nepaJoua  ;  but  these 
leaflets  may  be  more  or  less  united  to  each  other,  and  then 
the  calyx  is  said  to  be  monotepnloiu  or  gamnsrpalous.  Tbe 
corolla,  in  like  manner,  is  formed  of  a  verticil  of  leaves 
more  internal  than  the  c«lyx,  and  whi<-h,  for  that  reason, 
is  already  mure  altered  in  its  nature.  But  it  is  still  very 
easy  to  roct^nisc  in  the  ]>elals  of  a  great  numlwr  of  llnwerH 
the  same  structure  as  in  the  calyx,  with  some  modilicatiuns 
of  considerable  im[M>rtanco.  Thus,  for  example,  the  tra- 
cheie  and  stumata  which  exist  in  the  calyx  as  well  as  in  the 
other  leaves  properly  so  called,  are  entirely  wanting  in  tbe 
coi-olla.  The  leaflets  which  form  the  coroUar  verticil  may 
remain  ditititict  from  each  other,  or  may  be  united  :  whence 
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the  expressiong  pafypetahus  corolla  and  momopeiaious  or 
gamopeUdous  corolla.  The  stamina  form  the  third  rerticil 
of  the  flower.  Their  analogy  to  the  petals  is  very  great, 
their  fikiments  being  frequently  seen  to  expand  into  petals, 
as,  for  example,  in  all  the  flowers  which  become  double. 
Thus  the  filament  of  a  stamen  may  be  considered  as  a  petal 
reduced  to  its  middle  nerve.  The  anther,  again,  is  a  leaf, 
the  edges  of  which  are  curved  towards  the  middle  nerve, 
and  which  thus  forms  two  small  bags  filled  with  a  oeUnlar 
tissue,  the  vesicles  of  which  ultimately  separate  from  each 
other  and  form  the  pollen.  The  jnstil  may,  in  like  manner, 
be  considered  as  the  result  of  one  or  more  verticillate 
leaves.  When  it  is  unilocular,  and  the  ovules  which  it 
contains  are  only  attached  to  a  single  point  of  its  interior, 
it  is  formed  by  a  single  leaf,  the  edges  of  which  converge 
towards  each  other,  and  unite  to  form  the  cavity  of  the 
ovary.  On  the  other  hand,  when  the  ovary  has  several 
cells,  or  even  when  it  has  only  one  cell,  but  when  the 
ovules  arc  attached  to  several  parietal  trophosperms,  it  is 
then  composed  of  as  many  leaves  as  there  are  cells  or  valves. 
In  the  first  case,  or  that  in  which  there  are  several  cells, 
the  edges  of  the  leaves  have  converged  towards  the  axis  of 
the  flower,  and  by  uniting  laterally  to  each  other  by  a  part 
of  their  outer  surface,  have  formed  the  partitions.  In  tlie 
case  where  the  ovary  is  unilocular,  the  ovarian  leaves  have 
united  in  their  whole  eircumferenc^.  Lastly,  the  ovules 
themselves  arc  to  be  considered  as  a  kind  of  small  buds  com- 
posed of  several  leaves  variously  modified. 

Let  it  not  be  imagined  that  the  theory  which  we  have 
here  very  briefly  stated,  respecting  the  nature  of  the  flower, 
and  the  parts  of  which  it  is  comi>osed,  is  one  of  those  spe- 
culative notions  with  which  the  study  of  the  sciences  is  too 
frequently  encumbered.  It  is  founded  on  the  observation 
of  nature,  and  it  is  not  uncommon  to  see  flowers,  which 
are  confounded  under  the  name  of  monstrosities,  presenting 
more  or  less  completely  the  various  parts  of  the  flower  in 
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their  normal  and  original  state,  in  other  words,  presenting 
the  aspect  and  structure  of  true  leaves.  There  is  no  bo- 
tanist who  has  not  had  several  occasions  of  observing  such 
phenomena.  To  adduce  only  one  very  striking  example, 
we  shall  mention  that  we  have  in  our  possesion  a  flower  of 
TropcBohun  mafuSj  which  M.  Du  Petit  Thouars  had  the 
goodness  to  present  to  us,  and  in  which  the  calyx,  corolla, 
stamina,  pistil  and  ovules,  had  the  form  of  leaves,  present- 
ing the  natural  and  relative  position  of  the  different  consti- 
tuent parts  of  the  flower.  A  like  phenomenon  is  also  ob- 
served in  several  Cruoiferse^  and  among  othen  in  J\irriii8 
glabra. 

Thus,  theuy  it  may  be  said  that  the  flower  is  a  true  ter- 
minal budy  composed  of  a  variable  number  of  verticils  of 
variously  modified  leaves. 
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OF  FECUNDATION. 

The  discovery  of  the  male  and  female  organ8  in  plants 
opened  a  new  field  to  obscn^ation,  by  directing  attention  to 
the  phenomena  of  the  action  which  they  exercise  upon  each 
other.  It  is  only  since  that  period  that  the  mechanism  of 
fecundation  has  been  rightly  understood.  We  would  here 
observe,  however,  that  the  great  truths  which  are  useful  to 
man  have  been  always  in  some  degree  perceived,  before 
they  were  properly  discovered,  by  a  kind  of  peculiar  in- 
stinct, even  by  those  who  were  unable  to  give  any  explana- 
tion of  them.  Thus,  although  the  discovery  of  sexes  in 
vegetables  was  made  not  more  than  two  centuries  ago,  yet 
the  Arabians,  from  time  immemorial,  had  observed  that, 
before  tlic  Date  and  tlie  Pistachio  could  produce  fruit,  it  was 
necessary  that  they  should  be  near  plants  of  the  same  kind 
on  which  fruit  had  never  been  seen.  Accordinglv,  they 
often  went  to  great  distances  in  quest  of  branches  bearing 
male  flowers,  to  shake  them  over  the  female  flowers,  which 
were  then  converted  into  perfect  fruits.  But  they  were 
entirely  ignorant  of  the  cause  of  these  phenomena,  not  ha- 
ving any  idea  of  the  existence  of  two  sexes  in  plants. 

Until  of  late  years,  the  niecJianism  of  fecundation  in 
plants,  as  well  as  in  animals,  was  as  little  understood.  It 
was  known,  however,  that  the  female  organ  is  fecundated; 
that  the  ovules  or  rudiments  of  the  seeds  contained  in  the 
ovary  become  flt  for  being  developed,  and  for  subsequently 
reproducing  precisely  similar  individuals,  whenever  the 
pollen,  contained  in  the  cells  of  the  stamen,  has  exercised 
its  influence  upon  the  stigma.     But  the  nature  of  the  in* 
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diiettce  whicli  the  pollen  exercises  Upon  the  Btignutwas  en- 
tirely nntthown.  The  recent  m<|uiriGB  of  various  ubsorvers, 
and  especitilly  those  of  Amici  and  M.  Brongniarl,  have 
throvQ  much  light  on  this  important  i^uestion,  and  have 
shewn  that,  in  plants,  fecundation  appears  U>  have  the  same 
mechanism  as  in  animals. 

Uer<?,  as  in  her  other  works,  we  find  nci^HHion  to  admire 
the  wisdom  of  Nature,  and  the  perfection  which  she  gives 
to  the  itistnimciitJ*  which  she  employs.  Animals,  j>ossesBed 
of  the  faculty  of  mo\'ing,  and  able  to  shift  at  will  from  one 
place  to  another,  generally  have  the  organs  of  generation 
separated  o?i  two  individuals  of  the  same  spectcs.  The 
male,  at  determinate  periods,  excited  by  an  interual  feeling, 
seeks  out  and  approaches  the  female. 

Plants,  on  the  other  hand,  destitute  of  the  locomotive 
faculty,  irrevocably  fixed  to  the  place  in  which  their  exist- 
ence has  commenced,  and  destined  to  grow  and  die  in  it, 
generally  have  the  two  sexes  combined,  not  only  in  tlie 
same  individual,  but  in  must  cases  even  in  the  same  flower. 
Thus  hermaphro<lism  is  very  common  in  plants. 

There  are  some,  however,  which  might  at  first  sight  seem 
less  favourably  situated,  and  in  which  fecundation  might 
appear  to  be  lelY  by  nature  to  chance.  It  will  be  perceived 
that  I  allude  to  the  montecious  and  diixcious  plants.  In  them 
the  two  sexual  organs  are  separated  from  each  other,  and 
often  removed  to  great  distances.  But  here  also  wo  find 
reason  to  admire  the  wisdom  of  Nature.  As  iu  animals  the 
fecundating  sulwtauce  is  fluid,  the  male  organ  must  in  them 
act  directly  upon  the  female  organ  before  fecundation  can 
be  effected.  If  it  had  been  of  the  same  nature  iu  plants  as 
in  animals,  fecundation  would  doubtless  have  experienced 
t)ie  greatest  obstacles  in  the  moncecious  and  ditrcious  spe- 
cies. But  in  v^etables  the  pollen  exists  in  tlie  form  of  a 
powder,  whose  particles  are  light  and  extremely  minute,  so 
that  tbey  can  be  transported  in  the  atmosphere  to  dlBtaaceB 
whiob  are  ot^n  inconceivable. 
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We  may  alao  renark,  that,  in  monceeioui  planU,  the 
male  flowers  are  generally  situated  at  the  upper  part  of  tlie 
plant,  so  that  the  pollen,  on  escaping  from  the  oella  of  the 
anther,  falls  naturally,  and  by  its  own  wdght*  upon  the 
female  flowers,  which  are  placed  lowar. 

Hermaphrodite  flowers  are  unquestionaMy  tbooe  in  which 
all  the  accessory  circumstances  are  most  &yoaFable  to  fe- 
cundation, the  two  sexual  organs  being  in  them  placed  in 
the  same  flower.  The  function  commences  the  moment 
the  cells  of  the  anther  open  to  allow  the  pollen  to  escape. 
There  are  plants  in  which  the  dehiscence  of  the  anthers, 
and  consequently  fecundation,  take  place  before  the  perfect 
expansion  of  the  flower ;  but,  in  the  greateat  number  of 
vegetables,  this  phenomenon  does  not  happen  until  after  the 
floral  envelopes  have  opened  and  spread  out.  In  certain 
h^maphrodite  flowers,  the  length  or  shortness  of  Uie  sta- 
mina, compared  with  the  pistil,  might  at  first  seem  to  pre- 
sent an  obstacle  to  fecundation ;  but,  as  LinnKua  ingeni- 
ously remarks,  when  the  stamina  are  longer  than  the  pistil 
the  flowers  are  generally  erect,  whereas  in  those  which 
have  the  stamina  shorter  than  the  pistil  they  are  reversed. 
We  need  not  remark  how  mudi  this  arrangement  must 
facilitate  the  act  of  fecundation.  When  the  stamina  are  as 
long  as  the  pistils,  the  flowens  are  cither  erect  or  pendn- 
louR. 

To  favour  the  emission  of  the  pollen,  and  place  it  in  con- 
tact with  the  stigma,  the  sexual  organs  of  many  p^anf^ 
perform  very  sensible  motions. 

At  the  period  of  fecundation,  the  eight  or  ten  etamina 
which  compose  the  flowers  of  the  Rue  (Ruta  graveolens) 
rise  Buoceseivety  towards  the  stigma,  deposit  part  of  their 
pollen  upon  it,  and  then  fall  outwards. 

The  stamina  of  Spafwannia  afrioema  and  the  Barberry, 
when  irritated  with  the  point  of  a  needle,  .contract  aiad  ap- 
proach eacfi  other. 

Ill  several  genera  of  the  fimily  of  <Jrtice«,  in  tlse  BeNi- 
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U>ry,  tliv  Pnper  Mulberry,  dc-,  tlifi  sUiraiim  aro  itillL-cUyl 
towanI»  the  centre  vf  the  tlowi>r  and  boiiOBtli  the  ijtiginn. 
At  II  certain  pcriotl,  lliey  rise  elttetically,  like  so  many 
springe,  and  cant  tliuir  pollen  u|>oti  tlic  TcinHle  orggin. 

In  the  genus  Kalmia,  the  ten  stamina  are  placed  horizon- 
tally  at  the  bottom  of  the  flower,  and  their  anlhere  are  en- 
closed in  an  equal  number  of  emaJI  pits  which  arc  perceived 
at  the  base  of  the  corolla.  To  pruditce  f'eoundution,  each 
of  the  tttamiua  bends  a  little  upon  itself,  in  onler  to  dis- 
engage itH  anther  from  the  little  cavity  which  contains  it. 
It  then  rises  above  the  pistil,  and  pours  its  poUen  ujhiii  it. 

The  feranlc  orgaiiH  of  certain  plants  a|t|Mwr  In  like  man- 
ner to  perform  mutioiie  wbicli  ilepend  upon  tlieir  greater 
irritability  during  tiie  period  of  fcciindatiou.  ThiiK  the 
stigma  ai  llie  Tulip,  and  several  otiier  Liliacea-,  swells  and 
appears  muist«r  at  that  time.  The  two  lamina.*  which  Jitrm 
the  stjgma  of  the  Mimulus  iM^me  together  wltenever  a  little 
mass  of  polleu,  or  a  foreign  body  of  any  kind,  happens  to 
touch  them. 

It  even  appears,  aircordiog  to  tlio  observations  of  MiL 
Lamarck  and  Bory  St  Viuuvnt,  that  some  phuits  develope 
a  very  sensible  heat  at  this  period.  Thus,  tu  Arum  itaJii-nut, 
and  some  other  phuils  of  the  same  family,  iJic  spadix  which 
etipports  the  flowers  *lisengague  a  quantity  of  la'at  sutlicieDt 
to  be  felt  by  the  band  that  tmtches  iu 

Many  nqautic  plants,  such  as  (Jm  genera  Xgmpiura,  Vil- 
larsia,  Mrnyanlhes,  tiic.,  have  their  tlower-buds  at  first  un- 
der water.  They  are  scon  gradually  tu  approach  tlie  lUr- 
five,  emerge,  and  expand,  to  descend  again  aft«r  fnctinda- 
tion  baa  taken  place,  and  ri}ien  Iheir  seeds  under  the  tvater. 

Feroiulation  may  ho  etfectod,  howcA'cr,  in  plants  that  are 
entirely  submersed.  Thus  M.  Itamond  found,  in  the  bottom 
of  a  lake  among  tbe  Pyrenees,  the  JlaMttncuiut  ntjuatilis 
covered  with  water  to  the  hetglkt  of  several  feet,  and  yet 
faearh^  Dowors  and  pcrfurtty  rii>e  jrnits.  Fucundatjun  had 
91   efiiccUMl  iu  tlu)  midst  of  the    liqnMJ.      My 
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friend  M.  Batard,  author  of  the  Flore  de  Maifhe-et-Ljoirtj 
afterwards  found  the  same  pkmt  in  similar  circumstaiioes. 
He  made  the  curious  remark  that  each  flower,   thus  sub- 
mersed, contained  a  quantity  of  air  within  its  membranes^ 
previous  to  its  ex|)an8ion,  and  tliat  fecundation  was  eflbcted 
througli  the  medium  of  that  fluid.     The  air  which  he  thus 
found  enclosed  in  the  floral  envelopes  was  evidently  derived 
from  vegetable  expiration,  the  phenomena   of  whicli  we 
have  already  examined. 

This  observation,  the  accuracy  of  which  has  since  been 
repeatedly  verified,  explains  perfectly  the  mode  in  which 
submersed  plants  are  fecundated,  when  they  are  furnished 
with  floral  envelopes;  but  it  is  totally  inapplicable  to  vege- 
tables destitute  of  the  calyx  and  corolla,  such  as  Myppta, 
Zostera^  Zannicheilia^  and  others,  the  fecundation  of  which 
is  effected,  although  their  flowers  are  entirely  submersed. 

But  in  what  manner  does  the  pollen  act  upon  the  stigma? 
The  opinion  hitherto  most  generally  adopted  by  botanists 
is,  that  each  grain  of  pollen  represents  a  kind  of  small  vesi- 
cle filled  with  a  kind  of  fluid  in  which  there  exists  a  multi- 
tude of  small  grains,  which  are  considered  as  the  true 
fecundating  substance.  The  moment  these  grains  of  pollen 
escape  from  the  anthers,  they  attach  themselves  to  the 
stigma,  the  surface  of  wliich  is  generally  uneven,  clammy, 
or  covered  with  hairs.  There  they  swell,  and  burst.  The 
liquor  wliich  they  contain  spreads  over  the  stigma,  and 
fecundation  takes  place. 

The  curious  observations  of  M.  Adolphe  Brongniart  re- 
specting the  generation  of  plants,  have  thrown  quite  a  new 
light  upon  this  subject.  When  the  grains  of  poUen  are 
placed  in  contact  with  the  surfisice  of  the  stigma,  they  pro- 
ject their  tubular  appendage.  The  latter,  when  the  sur- 
face of  the  stigma  is  naked,  insinuates  itself  more  or  less 
deeply  within  the  utricles  of  the  stigma.  The  granules  of 
the  pollen  quickly  coUect  near  tlie  free  extremity  of  the 
appendage,  which  swells  and  assumes  a  slight  degree  of 
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opacity.  The  grain  of  pollen  then  shrivels  and  withers. 
Soon  after,  the  extremity  of  the  appeiidngo  opens,  and  the 
granules  of  |K>llen  are  laid  hare,  and  cume  into  contact  with 
the  raucilagiuuiiB  substance  of  which  we  have  already 
spoken,  and  wliich  connects  the  utriclee  of  the  stigma. 
They  arc  there  seen  in  the  form  of  little  masses,  which  suc- 
cessively penetrate  to  a  greater  depth  in  the  direction  of 
the  style.  When  tlie  utricles  of  the  stigma  arc  covered  by 
an  epidermis,  the  tubular  appendage  is  applied  to  the  sur- 
face of  this  epidermis,  and  sticks  to  it  by  its  extremity. 
Both  then  open,  and  the  granules  of  pollen  come  into  o-om.- 
tact  tvith  the  intercellular  matter  of  the  Htigma. 

The  spermatic  granules,  adds  M.  Brougniart,  therefore 
penetrate  into  the  intercellular  intervals  of  the  stigma ;  but 
there  they  meet  with  uo  vessel  fur  their  conveyance,  aa 
some  authors  have  alleged.  Link  thought  they  were  trans- 
mitted through  the  walls  of  the  cellules.  M.  Brongntart, 
on  the  contrar}-,  says  they  pass  through  the  intercellular 
spaces.  In  Pipo  macrocarpus,  he  says,  the  utricular  tissue 
which  connects  the  stigma  and  the  ovules  does  not  shew 
globules  in  its  intervals  previous  to  fecundation  ;  but,  when 
the  latter  has  taken  place,  the  brownish  streak  produced 
by  the  spermatic  granules  may  bo  very  clearly  traced  In 
the  yellow  utricular  tissue,  and  the  granules  are  seen  to 
reach  the  ovules.  The  spermatic  granules  are  never  con- 
tained in  the  cellules,  but  always  appear  in  their  intervals. 
This  transmission  appears  to  be  effected  in  consequence  of 
the  hygroscopic  qualities  of  the  granules.  When  they  have 
thus  arrived  at  the  ovule,  the  granules  of  pollen  penetrate, 
by  the  opening  which  exists  in  its  two  membranes,  as  far 
as  the  kernel,  passing  either  directly  tlirough  the  aperture 
or,  as  M.  Brungiiiart  thinks,  through  a  delicate  membranoiu 
tube,  which,  issuing  from  the  kernel,  applies  itself  npon  the 
placenta,  and  there  takes  up  the  fecundating  granules,  to 
convey  them  into  the  interior  of  the  ovule.  This  tube 
terminates  interiorly  at  the  point  where  the  embryo  is  to 
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be  formed,  that  is  to  say,  at  the  vesicle  which  Malpighi 
named  the  sac  of  the  etmnios.  This  vesiele  i8»  as  it  were^ 
the  mould  in  which  the  embryo  obtains  its  fomu  Afler 
impregnation,  there  are  seen  to  form  in  it  opaque  granules^ 
often  of  a  green  colour,  which  ultimately  constitute  the  em- 
bryo. The  neck  by  which  the  vesicle  was  attached  to  the 
sac  of  the  kernel  contracts,  breaks,  and  forma  the  radicle 
of  the  embryo. 

Such  is  the  theory  of  the  generation  of  v^^etablesy  as  re- 
sulting from  the  observations  of  Needham,  Smithy  Amid, 
Robert  Brown,  and  particularly  M.  Adolphe  Broogniart. 
It  will  be  seen  to  have  a  great  analogy  to  the  same  pheno- 
menon as  observed  in  animals,  especially  if  we  admit  the 
theory  of  spermatic  animalcules. 

This  explanation  appears  to  be  in  accordance  with  nature, 
in  the  greatest  number  of  cases ;  but  there  are  other  cir- 
cumstances in  which  the  phenomena  of  fecundation  are  not 
produced  in  the  same  manner.  In  plants  which  are  always 
submersed,  it  is  evident  that  the  grains  of  pollen  do  not 
attach  themselves  to  the  stigma  and  burst  upon  it ;  yet 
fecundation  takes  place  in  them  as  in  other  plants.  The 
surface  of  the  stigma  of  many  plants  is  extremely  6iiM>otb, 
and  by  no  means  clammy.  That  of  the  Chestnut  is  hard 
and  leathery.  In  these  plants,  the  pollen  cannot  adhere  to 
the  stigma.  In  many  Orchideae  and  Apocinese,  the  pollen, 
in  place  of  presenting  a  powdery  substance,  composed  of  an 
innumerable  multitude  of  minute  and  light  particles,  fonas 
an  entirely  solid  mass.  The  anther  opens ;  the  mass  of 
pollen  retains  its  place,  and  remains  perfectly  entire ;  and 
yet  fecundation  is  effected.  Now,  in  this  case,  the  pollen 
has  not  left  the  interior  of  the  anther  to  be  carried  to  the 
stigma,  and  there  pour  out  its  fecundating  fluid.  By  the 
opening  of  the  antlicr,  it  is  merely  placed  in  contact  with 
the  atmospheric  air,  and  yet  the  plant  is  fecundated. 

To  account  for  these  facts,  several  authors  have  supposed 
that,  in  plants,  fecundation  may,  in  some  circumstances. 
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lie  effected  witlioiit  tlie  fiirect  contact  of  the  pollen  with 
the  stifrmn,  iind  merely  ttiroiigli  tlio  inftucnce  of  a  kind  of 
einaiiatioti  or  aura  fiolHnaria.  But  this  ijuestion  still  re- 
mains undecided. 

In  the  moDcecious  and  (iia»;ious  plants,  although  the  two 
BCxee  are  geparatcd,  and  often  placed  at  a  distance  from 
each  other,  fecundation  is  not  on  that  account  prevented 
from  taking  plRce.  In  the  case  of  dioecious  plants,  the  pol- 
leng  or  aurn  pol/iitfiriS)  by  which  they  are  to  he  fecundated, 
'k  tratiRpurted,  often  to  great  distances,  hy  the  air.  Insects 
of  various  kinds,  flying  from  flower  to  flower,  also  asaiat  in 
transmitting  the  pollen. 

In  dioM-ious  plants,  the  Palms,  for  example,  fecundation 
may  be  artificially  effected.  In  the  botanic  garden  at  Ber- 
lin, there  had  long  been  a  female  individual  of  Chamarc^is 
huiniiU,  which  flowered  every  year,  but  produced  no  fruit. 
Olcditsch  procured  some  panicles  of  male  flowers  from 
Carlsruhc,  and  shook  them  over  the  female  flowers,  after 
which  perfect  fruits  were  obtained.  Tlte  experiment  was 
repeated  several  times. 

This  artificial  modo  of  fecundation  has  been  practised 
from  time  immemorial,  in  Egypt  and  the  oUter  parts  of 
Africa,  where  the  Date  Palm  is  cultivated  in  aliundance. 
At  the  period  when  the  flowers  expand,  persons  ascend 
upon  the  female  trees,  and  ^liake  over  the  clusters  of 
flowers  bunches  of  male  flowers,  which  cover  them  with 
their  pollen.  AL  Delislc  relates,  that  during  the  campaign 
in  Egypt,  this  practice  haWng  been  interrupted  hy  the  con- 
tinual hostilities  carried  on  between  the  two  [tarties,  the 
Dale  harvest  entirely  failed. 

Linnicus  even  maintained  that  not  only  may  a  single 
flower  of  a  plant  be  artificially  impregnated  by  this  me- 
thod, but  that  even  a  single  cell  of  a  multilocular  ovary 
may  be  fecundated,  by  placing  tlie  pollen  in  contact  with 
only  one  of  tliedi^isions  of  the  utigma.  It  lias  beeu  proved, 
however,  that  although  the  pollen  should  touch  only  one  of 
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the  lobes  of  a  stigma,  all  the  cells  of  the  ovary  are  equally 
fecundated. 

It  has  also  been  proved  by  experiment,  that,  in  dioecious 
plants,  fecundation  may  take  place  at  very  great  distances; 
We  have  many  examples  of  this  fact.  In  the  Garden  of 
Plants  at  Paris,  two  female  Pistachia  trees  had  long  been 
cultivated,  which,  although  every  year  covered  with  a  pro- 
fusion of  flowers,  never  produced  fruits.  What  Tvas  the 
surprise  of  the  celebrated  Bernard  de  Jussieu,  when  one 
year  he  saw  the  two  trees  setting  their  fruits,  and  bringing 
them  to  perfect  maturity  !  He  conjectured  that  there  must 
have  been  a  male  tree  bearing  flowers  in  Paris  or  its  Tici- 
nity;  and,  on  making  enquiry,  learned  that  at  the  same 
period  a  male  Pistachia  tree  had  flowered  in  the  nursery  of 
Chart reux,  near  Paris.  In  this  case,  as  in  the  above,  the 
pollen,  conveyed  by  the  wind  over  the  buildings  of  part  of 
the  city,  had  fecundated  the  female  plants. 

VaUisneria  spiralis^  a  dioecious  plant,'  which  I  have  ob- 
served in  abundance  in  the  canal  of  Languedoc,  and  the 
brooks  in  the  neighbourhood  of  Beaucaire,  exhibits  one  of 
the  most  wonderful  phenomena  at  the  period  of  fecundation. 
This  plant  is  fixed  to  the  bottom  of  the  water,  and  entirely 
submersed.  The  male  and  female  individuals  grow  promis- 
cuously. The  female  flowers,  attached  to  peduncles  about 
two  or  three  feet  long,  and  spirally  twisted,  rise  to  the  sur- 
face to  expand.  The  male  flowers,  on  the  contrary,  arc 
enclosed  several  together  in  a  membranous  spatha,  supported 
upon  a  very  short  peduncle.  When  the  time  of  fecundation 
arrives,  they  burst  the  spatha,  detach  themselves  from  their 
support  and  from  the  plant,  and  rise  to  the  surface  of  the 
water  to  expand  and  fecundate  the  female  flowers.  Soon 
after,  the  latter,  by  the  retraction  of  their  spiral  peduncles, 
redescend,  and  perfect  their  fruits  in  the  water. 

But  in  whatever  manner  fecundation  has  been  effected, 
it  always  announces  its  influence  by  visible  phenomena. 
The  flower,  which  until  then  was  fresh,  and  often  adorned 
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ivitli  (tie  most  lively  tinU,  soon  loses  its  beautiful  colouring, 
uiiti  resig^is  its  transient  s{iIcudour.  The  corolla  fades,  the 
petals  wither  and  fall  off.  Tim  stamina,  having  performod 
the  functions  for  which  nature  had  called  them  into  exist- 
ence, share  the  same  futc.  In  a  short  time  the  pistil  re- 
mains alone  in  the  centre  of  the  flower.  The  stigma  and 
style,  now  become  useless,  also  disappear.  The  ovary 
alone  continues,  it  being  in  it  that  nature  has  deposited,  to 
be  there  brought  to  maturity,  the  rudiments  of  future  gene- 
rations. 

The  ovary,  when  developed,  forms  the  fruit.  It  is  not 
uncommon  to  see  tlie  calyx  remaining  and  accompanying 
it,  until  it  attains  its  full  maturity.  It  is  to  be  remarked, 
that  lilts  takes  place  chiefly  when  the  calyx  is  monosepaious. 
If  the  ovary  is  inferior  or  ]>arietal,  the  calyx  is  then  neces- 
sarily persistent,  as  it  is  intimately  united  to  the  ovary. 

In  the  Wintcr^hcrry  fPhj/salia  AlkehengiJ,  the  calyx 
remains  after  fecundation,  becomes  red,  and  forms  a  vesi- 
cular shell,  in  which  the  fruit  is  contained.  In  the  Nar- 
cissus, the  Apple,  the  Pear,  in  short,  in  all  plants  which 
have  the  ovary  inferior  or  parietal,  the  persistent  calyx 
forms  the  outer  wall  of  the  fruit. 

Shortly  after  fecundation  has  taken  place,  the  ovary  b«. 
gins  to  enlarge.  The  ovules  which  it  contjiins,  and  which 
are  at  first  of  a  walerj',  and  in  some  d^rec  inorganic  sub*  1 
stance,  gradually  acr{tiire  consistence.  The  part  which  ia 
to  constitute  the  perfect  seed,  iu  other  words,  the  embrj'o, 
gradually  assumes  development.  All  its  organs  actjiiire  a 
decided  form,  and,  in  a  short  time,  the  ovary  j>ossesses  the 
characters  necessary  to  constitute  a  fruit. 

We  here  conclude  what  relates  to  the  flower  properly  so 
called,  considered  in  a  general  point  of  view,  and  with  re- 
ference to  its  constituent  parts.  Before  commencing  our 
examination  of  tbe  fruit,  we  liave  to  describe  an  accessory 
organ   of  the  flower,  which   is   sometimes  wanting,   but 
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which,  when  present,  is  of  the  greatest  importance  for  the 
arrangement  of  plants  in  natural  families.  This  organ  is 
the  Disk.  We  shall  afterwards  speak  of  the  InserHon^  or 
the  relative  position  of  the  different  parts  of  the  flower,  and 
especially  of  the  sexual  organs. 


Of  the  Disk. 

The  Disk  (Discus)  is  a  fleshy  body,  of  a  glandahr 
nature,  generally  of  a  yellowish  colour,  but  sometimes 
green,  placed  beneath  the  ovary,  or  upon  its  summit,  or  on 
the  inner  wall  of  the  calyx. 

It  is  distinguished  into  hypogynous^  periffynoug^  and  <pf- 
gynous. 

1.  The  Hypogynous  Disk  bears  the  name  of  Piodogymm 
when  it  forms  a  fleshy  body,  distinct  from  the  receptacle^ 
and  which  raises  the  ovary  above  the  bottom  <^  the  flower ; 
as  in  the  Rue,  and  the  other  species  of  the  family  of  Rn- 
taceae.  It  is  named  Pleurogynum^  when  it  comes  off  under 
the  ovary  and  rises  upon  one  of  its  lateral  parts ;  as,  for 
example,  in  the  Periwinkle.  It  is  called  Epipodinm^  when 
it  is  formed  of  several  tubercles  which  come  off  upon  the 
support  of  the  ovary.  This  variety  of  disk  is  observed 
especially  in  the  plants  of  the  family  of  Cruciferse. 

2.  The  Perigynous  Disk  is  formed  by  a  more  or  lees  thick 
fleshy  substance,  spread  out  upon  the  inner  wall  of  the 
calyx ;  as  in  the  Cherry,  the  Almond,  and  certain  species 
of  Diosmaj  which,  in  this  respect,  differ  from  the  other 
species  of  the  same  genus. 

3.  The  Epigynous  Disk  is  that  which  is  observed  upon 
the  summit  of  the  ovary,  when  the  latter  is  inferior,  that  is, 
when  it  is  attached  by  every  part  of  its  outer  surface  to  the 
tube  of  the  calyx ;  as  in  the  Urabellifetfle,  Rubiacese,  &e. 


THK  INSERTION. 


Of  the  Insektion. 

T)io  Itisertiuii  ol'  tlie  stammn  U  diHtiiiguUiied  iuto  absu- 
liite  and  rt/atife.  Tlie  first  of  these  terms  applies  t«  tlie 
jKMJtioit  of  tlie  etamiuB,  witbout  reFercDce  to  ttic  pistil. 
Thus  we  say :  stitmina  inserted  iato  tlie  corolla,  tlie  calyx, 
&c.  The  second  applies  tn  the  posiliou  of  the  stamiua  or 
of  the  Btainiiiiforous  monopctulous  corolla,  willi  relation  to 
tlie  pistil.  Thus  we  say :  stamiua  inserted  beucath  tlie 
ovary,  around  tlie  ovary,  or  upon  the  ovary. 

There  are  thus  distinguished  three  kinds  of  insertion, 
M-hich  arc  named  Hypoyytioux,  Perigynmts,  and  Eptgynous. 

The  Hypoijynofts  ItuertioH  i«  that  in  which  the  stamina, 
or  the  monopctalous  corolla  bearing  the  gtamiiia,  are  in- 
serted under  the  ovary;  as  in  the  Crueifera',  Labiatjr,  &c. 

The  PeriijytuMS  Itisertxon  is  that  in  which  the  stamina  are 
ioserted  into  the  calyx ;  a»  in  the  Rosacea-. 

Lastly,  ill  the  Epigytiou*  tnserlion,  which  takes  place 
whenever  the  ovary  is  inferior,  the  stamina  or  the  stamini- 
ferous  monopetaloue  corolla  are  inserted  upon  the  summit 
of  the  ovary.  The  Umbellifcrro,  Rubiacece,  &c.,  afford  ex- 
amples of  this  kind  of  insertion. 

The  po«ition  of  the  disk  generally  determines  the  inser- 
tion. ThuB,  whenever  there  is  a  hypogynous  disk,  the  in- 
sertion is  hypogynous.  It  is  (lerigynous,  when  the  disk  is 
HO.  Lastly,  il  is  epig^iioiie,  whenever  there  is  an  epigj-nous 
disk  upon  the  summit  of  the  ovary. 
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Sect.  II. — Of  the  Fruit,  or  the  Organs  of  Fructifi- 
cation PROPERLY  so  CALLED* 

Fecundation  has  taken  place,  the  floral  eDvelopes  have 
faded  and  disappeared,  the  stamina  have  fallen,  and  the 
stigma  and  style  have  left  the  ovary,  which  alone  has  re- 
ceived, from  the  influence  of  that  function,  a  new  life, 
through  which  it  has  to  pass.  This  new  epoch  of  the  plant 
commences  at  the  moment  when  the  ovary  has  been  fecun- 
dated, and  terminates  with  the  dissemination  of  the  seeds. 
It  has  received  the  name  of  FrucHJicatum. 

The  Fruity  then,  is  the  fecundated  and  enlarged  ovary. 
It  consists  essentially  of  two  parts :  the  pericarp  and  the 
8eed, 
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CHAPTER  XII. 


OF  THE  PEniCAItP. 


I 


The  Pericarp  (Ptricarpium)  is  that  part  of  a  ripe  and 
perfect  fruit,  formed  by  the  walls  of  tlie  fecundated  ovary, 
and  containing  one  or  more  seeds.  It  determines  the  form 
of  the  fruit. 

The  pericarp  is  never  wanting;  but  it  is  sometimes  so 
thin,  or  so  intimately  united  to  the  seed,  that  it  can  hardly 
be  dietiuguished  iu  the  ripe  fruit.  In  this  c^bc,  tuauy  au- 
tboni,  imagining  it  not  to  exist,  have  said  that  the  seeds 
are  naked;  as  in  the  Labiata-,  Umbcllifcrie,  Sjimntherete, 
&c.  But  it  is  now  proved  that  there  are  no  naked  seeds, 
and  that  the  pericarp  is  never  wanting. 

Tlio  pericarp  commonly  presents,  on  some  part  of  its 
outer  surface,  generally  towards  the  highest  ]>art,  the  re- 
mains of  the  style  or  stigma,  wbicb  indicate  the  organic 
summit  of  the  pericarp,  and  consequently  of  the  Jriiit, 

The  pericarp  is  always  formed  of  three  parts,  viz.  Itf, 
The  Epicarp,  an  external  thin  membrane,  or  kind  of  epi- 
dermis, which  determines  its  form,  and  constitutes  its  outer 
covering ;  2<tf^,  An  internal  membrane  which  is  spread 
over  its  seed-hearing  cavity,  and  which  has  received  the 
name  of  Endocarp ;  Sdli/,  Between  these  two  membranes, 
a  parenchymatous  and  fleshy  part,  whicb  is  named  Sarco- 
rarp  or  Mesocarp.  These  three  parts,  intimately  united, 
form  the  pericarp. 

When  the  ovary  is  inferior,  that  is,  whenever  it  is  united 
lo  the  tube  of  the  calyx,  the  Epicarp  fepicarpiutnj  is  formed 
by  the  tube  of  the  calyx,  the  jiBrenchyma  of  which  is  con- 
founded with  that  of  the  sarrtxarp.    In  this  cane  it  is  always 
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easy  to  difitinguish  the  beginning  of  the  qricarp^  as  at  ite 
upper  part,  at  a  variable  distance  from  the  point  of  origin 
of  the  style  and  stigma,  it  presents  a  more  or  less  promi- 
nent rim,  formed  by  the  remains  of  the  limb  of  the  calyx, 
which  disappeared  after  fecundation. 

The  Sarcocarp  or  Mesocarp  fSarcocarpiumy  MeaocarpiumJ 
is  the  parenchymatous  part,  in  which  are  found  collected 
all  the  vessels  of  the  fruit.  It  is  excessively  developed  in 
fleshy  fruits ;  such  as  Peaches,  Apples,  Melons  Pumpkins, 
&c.  In  feet,  all  the  fleshy  part  of  these  fruits  is  formsd 
by  the  sarcocarp. 

The  Endocarp  (Endocarpium)^  or  internal  parietal  mem- 
brane of  the  fruit,  is  that  which  lines  its  internal  cavity. 
It  is  almost  always  thin  and  membranous.  Bomelimee, 
however,  it  is  thickened  externally  by  a  greater  or  V&m 
portion  of  the  sarcocarp.  When  this  part  of  the  sarcocsrp 
becomes  hard  and  bony,  it  envelopes  the  seed,  and  consti- 
tutes what  is  called  a  ntO^  when  there  is  only  one  seed  in 
the  fruit,  and  nucleus  when  there  are  several. 

When  the  pericarp  is  dry  and  thin,  it  might  at  first  be 
thought  that  there  is  no  sarcocarp.  Were  this  term  always 
to  imply  a  thick,  fleshy,  and  succulent  part,  no  doubt  it 
would  very  frequently  be  wanting;  but  the  peculiar  and 
distinctive  character  of  the  sarcocarp  consists  in  its  being 
the  truly  vascular  body  of  the  pericarp ;  in  other  words,  it 
is  formed  by  the  vessels  which  nourish  the  whole  fruit. 
Now,  as  the  pericarp  always  contains  vessels,  the  sarcocarp 
is  never  wanting,  although  it  is  sometimes  very  thin  when 
the  fruit,  having  attained  its  full  maturity,  has  dried.  But, 
if  the  pericarp  be  examined  with  attention,  there  will  be 
seen  between  the  epicarp  and  endocarp,  ruptured  vessels  by 
which  they  were  connected,  and  which  are  the  remains  of 
the  sarcocarp ;  for,  as  that  part  is  always  full  of  aqueous 
juices  previous  to  the  maturation  of  the  fruit,  when  the 
fluid  which  it  contains  has  evaporated,  it  seems  at  first  sight 
to  have  entirely  disappeared. 
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Tlio  internal  cavity  of  tha  pericarp*  or  that  wliicli  con- 
tjtiDs  tlic  Beeds,  may  be  simple,  in  which  case  the  pericarp 
la  Miid  to  be  nnUocular  ( Pericarpium  unilocvlarej  or  otie- 
celiaii  as  in  the  While  Poppy  (Pnpaver  sotantfemm).  At 
other  tiincf),  there  are  several  ceils  or  partial  oavtties  (lo- 
ctiii);  wh«nce  the  terma  bilocalar,  triiovular,  qum^ueloctitar, 
mttltilocular,  applied  to  the  pericarp,  accor<ling  as  it  has 
two,  three,  five,  or  more  distinct  cells. 

The  celts  of  a  pericarp  are  separated  from  each  other  by 
vertical  lamina,  wliich  take  tlie  uame  of  iMtrtitiona  or  dU- 
aepimetUt. 

All  true  partitions  ( Diattpimtnta)  are  formed  in  the 
same  manner.  The  endocnrp  ie  prolonged  into  the  interior 
of  the  cavity  uf  the  pericarp,  in  the  form  of  two  lamellar 
proccfwes,  placed  hack  to  back,  and  connected  by  UHually  a 
very  thill  prolongation  of  the  sarcocarp.  This  is  the  mode 
of  formation  of  all  the  true  dissepiments.  Those  whicli  arc 
diffi^rently  cnnHtructed  must  be  considered  as  false. 

In  certain  diaaepimcnts,  it  sometimes  liappeus  that  the 
parenchymatous  jtart  of  the  sarcocurp,  which  unites  the  two 
laminiE  of  the  cndociirp,  dries  up,  when  tlie  two  lamina 
disunite  and  separate  to  some  distance,  so  an  to  preecut  the 
appearance  of  an  additionHl  number  of  cells.  But  these 
spaces  may  easily  be  distinguished  from  true  colls,  by  ob- 
serving that  the  two  laminie  of  the  cndocarp  luiv«  one  of 
(heir  sides  covered  with  hrokeii  vessels. 

Besides  their  mode  of  origin  and  formation,  anotlier  dis- 
tinctive character  of  the  tnie  parlttions  is,  that  they  always 
alternate  with  the  stigmas  or  their  divisions. 

Certain  fruits,  on  the  other  band,  present  Ja/se  partitions 
in  their  internal  cavity.  Such  are  those  of  some  Crucifera', 
many  Cucurbitaccfc,  the  Poppy,  fcc.  The  /alae  are  distin- 
guished from  the  tnie  partitions :  l»t,  Oy  iheir  not  being 
formed  by  a  duplicature  of  the  tndocarjt  projwrly  so  called ; 


formed  by  a  duplicature  ot  the  tndocarjt  projwrly  so  called ; 

and,  8<%,  By  their  generally  corresponding  to  the  stigmu  J 


268  ORGANS  OF  UEPKODUCTION. 

or  the  divisions  of  the  stigma,  instead  of  bein^  alteriiat43,  as 
the  true  partitions  are. 

The  partitions  are  further  distinguished  into  complete  and 
incomplete.     The  first  are  those  which  extend  internally 
from  the  upper  part  of  the  cavity  of  the  pericarp  to  its  base, 
without  any  interruption.     The  incomplete  partitions  are 
not  continuous  from  the  base  to  the  summit,  but  leave  a 
communication  between  the  two  cells.    Datura  Stramonium 
presents  an  example  of  both  these  kinds  of  partitions  exist- 
ing together  in  the  same  fruit    If  the  fruit  of  that  plant  be 
cut  across,  it  presents  four  cells^  and  consequently  four  /xzr- 
titions  ;  but  of  these  partitions  two  only  are  complete^  while 
the  other  two  do  not  reach  the  top  of  the  internal  cavity 
of  the  pericarp,  but  rising  only  to  two-thirds  of  its  height, 
allow  the  two  cells,  which  they  separate  below,  to  commu- 
nicate together  at  their  upper  part 

To  be  able  to  know  and  name  correctly  the  different 
parts  which  compose  the  pericarp,  and  to  distinguish  them 
from  those  which  belong  to  the  seed,  it  is  of  the  greatest 
importance  to  establish  the  precise  limits  between  thc^8e  two 
organs.  As  every  seed  must  receive  its  nourishment  from 
the  pericarp,  it  necessarily  follows  that  it  must  communi- 
cate with  it  by  some  part  of  its  surface.  This  point  of 
communication  has  been  named  the  Hilum  or  Umbilicus  by 
botanists.  The  hilum  is  to  be  considered  as  the  precise 
limit  between  the  pericarp  and  the  seed ;  in  other  words, 
all  the  parts  which  occur  externally  of  and  above  the  hilum 
belong  to  the  pericarp^  while  all  those  which  are  situated 
beneath  the  hilum,  are  to  be  considered  as  forming  part  of 
the  seed. 

The  seeds  are  attached  within  the  pericarp,  to  a  peculiar 
fleshy  body,  varying  in  size  and  form,  to  which  the  name 
of  TropJiosperm  (the  placenta  of  authors)  is  given.  The 
endocarp  is  always  {lerforatcd  at  the  internal  point  of  the 
pericarp,  to  which  the  trophosperm  is  attached,  because  the 
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sarctM-arp,  being  tlie  only  vaecular  part  of  tlic  (jcricarp,  and 
till'  only  one  that  can  furnish  the  materials  required  for  the 
nutrition  of  the  seed,  it  is  necess&ry  that  tlie  endocarp  Khoiild 
have  an  opening  to  allow  a  passage  to  the  veesele  wliich  go 
Lti  that  organ. 

The  (rojJwsf>er?H  sometimes  bears  only  a  single  seed,  but 
at  other  tiroes  supports  a  great  Dumber.  When  its  surface 
presents  obvious  ptolongatioiia,  each  of  which  supports  a 
sceil,  these  prolongations  are  named  podospertiu ;  as,  for  ex- 
ample, iu  the  LcguminosfP,  Caryophylleie.,  Portiilacea?,  Gic. 

The  trophosperni,  or  the  pmloupcrm,  commonly  slop  short 
around  the  lulum  of  the  seed.  When  they  arc  prolonged 
beyond  that  point,  so  us  to  cover  the  seed  to  a  greater  or 
less  extent,  the  prolongation  takes  the  name  of  arilita. 

The  ariiliiit,  being  merely  an  expansion  of  the  trophoH^ 
perm,  does  not  belong  lo  the  seed,  as  il  is  generally  said  to 
do,  but  to  the  pericarp. 

Let  us  now  examine,  in  succession,  the  dilforcut  internal 
|)artB  of  the  pericarp  ;  namely,  the  (/ixnepimtiifn,  the  Irop/io- 
upervi,  and  the  aril/us. 


1.  OfUie  Dissepiments  or  Partitions. 

We  have  already  mentioned  that  the  name  of  DiasejiX' 
menlK  has  been  given  to  parts  very  dilTercnt  from  each 
other;  hut  we  at  the  same  time  explained  the  manner  in 
which  the  true  dissepiments  are  formed.  All  those,  there- 
fore, which  have  not  such  an  organization,  that  is,  are  not 
furmetl  of  two  lamina;  of  the  endocarp,  connected  by  a  pro- 
longation of  the  aarcocarp,  are  to  be  considered  as  false  dis- 
sepiments. 

The  Dissepiments  are  usually  longitudinal,  so  as  to  extend 
from  the  base  lo  the  tup  of  the  pericarpal  cavity. 

In  some  very  rare  cases,  as  in  Caaeia  Fistula,  and  a  few 
other  Leguminosie,  they  are  transverse. 

The  disxipimmts.  as  wc  have  already  said,  Iirvc  further 
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been  diHtiiiguiBhed  into  cofnpleie  and  inctmqdeie.  We  shall 
not  here  insist  upon  this  distinction,  as  we  have  already 
sufficiently  explained  it. 

Tlie  origin  of  the  /€ibe  dissepimeais  is  exceedingly  rsr 
riablc.  Sometimes  they  are  formed  by  a  more  or  less  con- 
siderable projection  of  the  trophospemiy  as  in  the  Poppy : 
sometimes  by  a  prolongation  inwards  of  the  edges  ef  the 
pericarpal  valvesy  &c. 

2.  Of  the  Trophosperm  or  Placenta. 

The  TVophospemi  is  that  part  of  the  pericarp  to  which 
the  seeds  are  attached.  Sometimes  it  presents  at  its  surface 
a  greater  or  less  number  of  small  projecting  nuunmiUiey 
each  supporting  a  single  seed,  and  which  are  named  podo" 
sperms. 

Wlicn  a  pericarp  is  muUilocukur^  the  trophosperm  gene- 
rally occupies  its  centre,  and  is  then  named  ceniraL  In  this 
case,  it  is  formed  by  the  meeting  and  union  of  the  diasejA- 
ments,  and  in  the  re-entrant  angle  of  each  cell  presents  a 
greater  or  less  projection. 

The  trophosperm  varies  greatly  inj^>nw.  It  is  spherical 
and  almost  globular  in  many  Primulacea?,  in  A^iagaUis  or- 
vensi's,  for  example. 

Cylindrical^  in  several  Caryophylleae,  such  as  StJetie  Ar- 
meria^  Ctrastivm  arvensc^  &c. 

Trigofial  in  Polcmonium  ca^rideum. 

liadiating  ( Trophospemium  radiatumj^  in  the  CucurMa- 
cecBf  &c. 

With  respect  to  consistence,  it  may  be, 

Fleshy  (T,  camosum);  as  in  Iluta  graveolens  and  Saxi- 
fraga  gramdata. 

Tjeathery  (T.  coriaceumj,  and  Iiard;  as  in  the  Poppy, 

Corky  (T.  suberosumj;  as  in  tlie  Thorn-apple  ( LkUnra 
Stranioniumjj  the  Tobacco  fNicotiana  Tabacumjj  &c. 

According  to  its  position^  it  is  said  to  be  Central  or  Axil- 
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lar,  when  it  occupies  tlie  centre  or  nxis  of  the  pericarp ;  as 
in  tlic  Bcll-flowci'ft,  Fax-glove,  &c. 

Puritlul,  itttacLed  to  tlio  walls  of  the  ceWo  of  tlie  pericnrp. 
lu  this  case,  it  is  called  utiihleral,  when  it  is  only  att«c)ied 
to  one  side  of  the  pericarp ;  us  in  moftt  of  tlie  Legtaninoaa 
and  ApocinetB, 

Bilateral,  attached  to  two  sideii  of  tlie  intamal  cavity  of 
the  pericarp ;  as  in  thegenus  lUhea,  Src 

The  podo8jM>rm  may  also  present  very  diversified  ybrnu. 
Sometimes  it  is  slender  and  Jili/orm  ;  as  in  the  Wallflower, 
the  Gooseberry,  the  Ash,  &c. 

Vnriform,  or  hnok-shaped,  m  Acanthus  rnoiiis,  &c 

At  other  timee,  on  the  contrary,  it  is  thicker  and  larger 
than  the  seed.  I 


3.  Of  Ike  Arillus. 

The  Arillus,  as  we  have  said,  belongs  essentially  to  the 
perii-arp,  it  being  merely  a  prolongation  of  the  trophosperm. 
It  is  therefore  incorrect  to  consider  it,  as  many  botanists 
do,  as  forming  [tart  of  the  scod,  upon  which  it  is  merely 
applied,  without  at  all  Bdhering  to  it,  excepting  around  th«  J 
hilum. 

Pew  parts  of  plants  exhibit  so  many  varieties  in  tikeir  I 
form  and  nature  as  the  arillus.  It  is  consequently  very  I 
difficult  to  give  a  strict  definition  of  it,  which  may  1«!  a[K  J 
plicahle  in  every  case. 

In  the  Nutmeg  (Mgrixlica  offk-iualisj,  the  arillus  forms  s  I 
fleshy  covering,  of  a  light  red  colour,  divided  into  narro 
and   unefjuul  shreds.     This  is  the  part  which  is  used  i 
pliitrmacy,  and  is  known  by  the  name  of  Mace.     Poiygaia  j 
vulyaris  has  a  ihree-lobed  arillus  of  email  size,  forming  ■  j 
kind  of  little  crown  at  the  base  of  the  seed.    In  the  common  I 
Spindle-tree  fEuorii/tnuii  europtEUsJ,  and  the  Broad-leaved  ] 
species  of  the  same  genus  ( Euonifmus  latijbliusj,  tlie  aril- 
lus, which  is  of  an  orange  colour,  envelopes  and  conceals 


272  ORGANS  OF  REPRODUCTION. 

the  seed  on  all  sides.     In  Euonymus  verrucosus^  it  forms  an 
irregular  cup,  which  is  open  above. 

From  the  small  number  of  examples  given  above^  it  will 
be  seen  that  the  arillus  varies  exceedingly  in  colour  as  well 
as  in  form  and  consistence ;  but,  as  its  origin  is  the  same  in 
all  cases,  it  is  easily  distinguished,  notwithstanding  the 
numerous  forms  under  which  it  may  present  itself* 

Various  parts  have  often  been  taken  for  arilli :  for  ex- 
ample, the  outer,  obviously  fleshy  part  of  the  proper  inte- 
gument of  the  seed,  in  the  Jasmine,  Tabemcemantafuii  &c. ; 
the  endocarpi  as  in  the  Coffee  (Coffiaea  arabicajj  the  Ru- 
tacese,  &c. 

It  is  a  general  law,  to  which  no  exception  has  yet  been 
found,  that  the  arillus  is  never  met  with  in  plants  i^hich 
have  a  monqpetalous  corolla.  The  TabemcBmontana  might 
seem  to  form  an  exception ;  but,  when  better  ex:imined,  its 
alleged  arillus  is  merely  the  outer  part  of  the  proper  inte- 
gument of  the  seed,  which  is  soft  and  fleshy. 


Having  examined  the  component  parts  of  the  pericarp, 
the  dissepiments,  the  cells,  the  trophosperm  and  the  arillus, 
let  us  return  to  the  pericarp  considered  in  a  general  point 
of  view. 

In  the  pericarp,  as  in  the  ovary,  there  are  disting^iished : 
1*^,  The  base^  or  the  point  by  which  it  is  fixed  to  the  re- 
ceptacle or  the  peduncle ;  2dly^  The  summit^  which  is  indi- 
cated by  the  place  formerly  occupied  by  the  style  or  the 
sessile  stigma ;  3rf/y,  The  axis.  Sometimes  the  axis  is  not 
merely  imaginary,  but  has  a  real  existence,  and  is  named 
the  Columella.  At  other  times  it  is  fictitious,  or  is  repre- 
sented by  an  imaginary  line,  passing  through  the  centre  of 
the  pericarp,  from  its  base  to  its  summit. 

The  Columella  forms  a  kind  of  little  pillar,  on  which  arc 
supported  the  different  pieces  of  the  fruit,  and  which  re- 
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mains  at  the  centre  of  ths  pericarp,  when  these  have  fallen 
off;  as  in  the  Euphorbise,  Umbellifcrffi,  &c. 

The  seedB  being  enclosed  in  the  pericarp,  it  becomes  ne- 
cessary, to  allow  them  to  isKue  at  Uie  period  of  their  matu- 
rity, that  the  pericarp  should  open  in  some  manner.  The 
name  of  dehiscence  is  given  to  the  action  by  which  a  peri-* 
carp  naturally  opens.  There  are  pericarps,  however,  which 
do  not  open,  and  which  arc  termed  indehucent;  as  in  the 
Sj-nan  the  rear,  Labiatar,  Graminea?,  &c. 

Among  the  pericarps  which  open  naturally  at  the  period 
of  maturity,  there  are  distinguished  :  \st.  The  rupCile  peri- 
carpi,  or  those  which  burst  into  irregular  pieces,  of  whicli 
the  number  and  form  are  very  variable ;  2rf/y,  Those  which 
open  only  by  holes  formed  at  their  upper  part,  as  in  the 
genus  Antirrhinum  ;  Sdlt/,  Those  which  open  at  their  summit 
by  teeth,  wliich  are  at  firot  close  together,  but  which  separate 
from  each  other,  as  iu  many  Carjophylleic;  Hh/^,  Those 
which  separate  into  a  determinate  number  of  distinct  pieces, 
which  are  named  ralves.  These  latter  are  the  truly  deAia- 
lent  ftericarps.  The  number  of  valves  in  a  j)ericarp  may 
always  be  learned  by  the  number  of  longitudinal  scams  or 
sutures,  which  are  observed  upon  ils  outer  surface.  The 
true  valves  are  of  the  same  number  a«  the  cells  of  the  peri- 
carp. Thus  a  dehigcent  fruit,  which  is  qiiadrilocidar,  has 
four  valves.  There  are  some  exceptions,  however.  Th« 
capsule  of  the  Violet  is  a  single  cell,  and  opens  into  three' 
valves.  In  some  fruits,  each  of  the  valves  separates  int*; 
two  pieces,  so  that  the  number  of  the  former  seems  doublo 
wliat  it  ought  naturally  to  be. 

A  Pericarp  is  called  Bivalve  (Pericarpium  bivalve),  whoa 
it  separates  of  itself  into  two  equal  and  regular  valves;  as 
in  the  Lilac  (Syringa  vulgaris j^  the  SiweJwells,  &c. 

Trii!<dve  (P.  trivalve),  when  it  n[ieus  into  three  valves; 
aa  in  the  Tulip,  the  Lily,  the  Violet,  &c. 

Quadriraive  (P.  quadrivalvej,  or  with  four  valves ;  as  in 
the  genus  Epilohium,  and  the  Thorn-apple. 


a 
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Quinguevahe  (P.  quinquevahejj  opening  with  five  Talvei. 

MuUivalve  (P.  miUHvahe),  when  it  divides  into  a  greatcv 
number  of  valves  or  distinct  segments. 

The  debiscence  of  tbe  valves  may  take  place  in  different 
ways,  agreeably  to  the  relative  position  of  the  valves  and 
dissepiments.  Three  species  of  dehiscences  are  distin- 
guished. 

1.  The  dehiscence  may  take  place  at  the  middle  of  the 
cells,  or  between  the  dissepiments  which  then  correspond 
to  the  middle  part  of  the  valves  (VahxB  medio  sqfiifkraj. 
This  species  is  termed  hculicide  fJDehiscentia  locHlicida). 
It  is  observed  in  most  of  the  Ericines?. 

2.  At  other  times  the  dehiscence  takes  place  opposite  the 
dissepiments,  which  it  usually  divides  into  two  laminae.  It 
is  then  named  septicide  (D.  septicida).  It  is  seen  in  the 
Scrophularineae,  Rhodoraceae,  &c. 

3.  Lastly,  it  receives  the  name  of  septifragous  dehiscence 
(D.  septifragajy  when  the  bursting  takes  place  towards  the 
dissepiment,  which  remains  free  and  entire  at  the  moment 
when  the  valves  separate ;  as  in  the  BigfumuB  and  Calhma 
viUgaris, 

Most  commonly  the  dehiscence  takes  place  by  longitudi« 
nal  sutures.  In  some  cases,  however,  these  sutures  are 
transverse,  and  the  valves  are  superimposed  upon  each 
other.  This  species  of  fruit  lias  received  the  name  of  Pyad* 
dium.  Examples  of  it  are  seen  in  the  Henbane,  the  Pim- 
pernel, the  Plantain,  &c. 

The  pericarp,  or  the  fruit  cousidered  generally,  is  one  of 
the  organs  which  arc  most  diversified  in  their  forms.  Thus, 
it  is  often : 

Spfieroidal  or  globular;  as  in  the  Peach,  the  Apricot, 
the  Orange,  &c. 

Ovate  or  Egg-shaped ;  as  in  many  species  of  Oak^  &c. 

LentictdaTy  or  approaching  the  form  of  a  lentil ;  as  in 
many  Umbel liforce. 

Prismatic^  or  having  the  form  of  a  prism  with  several 
sides ;  as  in  Oxalis. 
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Its  Bummit  may  be  acute  or  obtuse,  Sometiiuee  the  style 
is  persistent,  and  forms  a  more  or  less  promiuent  point  on 
tLe  fruit.  At  other  dines,  the  stigma  remains  and  enlarges, 
as  in  most  species  of  Clematis  and  many  Atiomonca,  in 
which  it  forma  a  kind  of  feathery  appendage  at  the  tup  of 
the  fruit- 

The  fruit  may  he  crowned  hy  the  teeth  of  the  calyx, 
when  the  ovary  is  inferior  or  parieUil,  as  in  the  Pomegra- 
nat«  (Punica  GranatumJ,  the  Apple,  the  Pear,  &c. 

At  other  times,  it  is  surrounded  hy  a  tuft  of  bristly  hairs 
(the  pafifmg),  which  is  to  he  considered  as  a  true  calyx. 
Tliis  is  the  case  in  almost  all  tlie  species  of  the  extensive 
tribe  of  Synantliercre.  Excellent  generic  characters  are 
derived  from  the  form  and  structure  of  the  paj^iis. 

Thus  it  may  be  sessile  (Pappus  tesiilii),  or  applied  di- 
rectly upon  the  summit  of 
the  ovary,  without  the  aid 
of  an  iutcrvening  body; 
in  tlie  genera  Hieracium, 
SoiK&ttx,  Prenanthes,  &c. 
(Fig.  ISl). 

In   other  genera,   it   is 
supported  upon  a  small  pivot  o 
Stipe  fStijtesJ,  and  the  pappus  is  said  to  he  stipUtae  (P.  ati- 
pitattit)  ;  as  in  iMctuca,  Tragopogon,  Etc.     (Fig.  132.) 

The  hairs  of  which  the  pappus  is  composed,  may  be 
simple,  or  undivided,  in  which  case  the  pajipus  is  said  to  be 
pilose  or  hairy  (P.  pUosusJ  ;  as  in  Lactttca,  PrenatUhes,  &c. 
(Fig.  132.) 

At  other  times,  tliey  arc  /iatherj/,  or  have  on  their  sides 
other  shorter  and  liner  hairs,  resembling  the  barbs  of  a 
feather.  The  pappus  is  then  named  plumose  or  Jcathcry 
(P.  plumosusj;  as  in  the  genera  Leonbidon,  Tragojx>giM, 
Picris,  Ct/nara,  &cc.     (See  Fig.  131  a,  an  enlarged  hair.) 

In  the  Valerians,  the  ptippiis,  which  is  obviously  noUtiug 
but  the  limb  of  the  calyx,  is  at  first  rolled  up  within  the 
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Hower,  and  appears  in  tlie  form  of  a  eniall  circular  rim  at 
the  upper  part  of  the  ovary ;  but,  Bomc  time  after  fecunda- 
tion, it  IB  ficen  to  stretch  out,  elongate,  and  form  a  true 
feaiMry  pajypus. 

The  pericarp  also  not  unfrefjuently  presents  mcmbraaotiB 
appendages  in  the  form  of  wings ;  as  in  the  Elm 
and  Maple.  (Fig.  133.)  According  to  the  num- 
ber of  these  appendages,  it  is  named  dij^eratts, 
triplerotis,  trefraptcrous,  &c.  Many  genera  of 
the  family  of  Sapindace%  and  Aceriuetf,  afford 
examples  of  these  different  species  of  fruits. 

Sometimes  it  is  covered  with  long,  stiff  hairs,  as  in  Lan- 
tarus ;  or  is  stuck  over  with  spines,  as  in  the  Horse-cheet 
nut,  the  Thorn-apple,  &c. 


The  organizatiou  of  the  pericarp  and  eecd  being  one  of 
the  most  difficult  subjects  in  the  science,  we  shall,  with  Ibe 
view  of  affonling  a  distinct  conception  of  the  various  organs 
which  have  been  described  in  this  chapter,  analyze  a  few 
well-known  fruits,  and  name  the  different  parts  of  which 
they  are  composed ;  after  which  we  shall  take  a  brief  re- 
view of  the  objects  which  we  shall  have  successively  exa- 
mined. 

Let  us  take  the  fruit  of  the  Peach  (AmygiiaiKs  persica) 
as  an  example.     (Fig.  134.) 

As  every /ruit  is  composed  of  two  parts,  /^vV  'y^y 
the  p^carp  and  the  setd,  we  have  first  /  ^^MA 
to  distinguish  these  two  parts  from  each  I  ^^VJ 
other.  We  know  that  the  seed  is  always 
contained  within  the  pericarp.  Let  us 
therefore  try  to  find  it  in  the  centre  of  tliat  organ.  If  we 
cut  a  peach  in  two,  wc  shall  find  its  centre  occupied  by  a 
cavity  or  cell,  containing  a  single  seed,  rarely  two.  The 
gixd  once  distinguished,  all  that  is  pla<^ed  externally  of  it 
belongs  to  tlie  pericarp.  Let  us  name  its  different  parts. 
In  the  first  place,  we  find,  at  the  outside  of  the  vhole,  a 
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tliin,  coloured  jwUicle,  covered  with  a  very  eliort  down, 
wliich  IB  easily  removed.  This  pellicle  is  the  epicarp.  The 
internal  cavity  of  the  pericarp  in  lined  by  a  smooth  mcm- 
brnne,  intimately  united  to,  and  coufoimdcd  witli,  the  bard 
part  which  forms  the  nut  or  shell.  This  membrane  is  the 
eiutocarp.  All  the  thick,  fleshy,  parenchymatmis  part,  con- 
tained between  the  eudocarp  and  the  epicarp,  forms  the 
sarcocarp.  But  to  which  of  these  tlirec  parts  belongs  the 
bony  shell  which  we  obser^'e  within?  Is  it,  as  was  long 
supposed,  a  proper  integument  of  the  seed,  a  thick  and 
woody  cndocarp,  or  is  it  part  of  the  sarcocarp  ^  It  is  very 
easy  to  solve  these  qucvtions.  Let  us  examine  how  this 
hard  part  is  formed.  If  we  take  a  young  peach,  long  b^ 
fore  it  is  ripe,  and  cut  it  through,  we  lind  no  resistance^ 
there  being  as  yet  no  solid  shell  in  it.  Now,  at  this  period, 
the  three  parts  of  the  pericarp  are  extremely  distinct  from 
each  other,  and  the  aidocarp  is  here  evidently  under  the 
form  of  a  mere  membrane  applied  upon  the  internal  surface 
of  the  sarcocarp.  But,  shortly  after,  we  see  the  part  of  the 
sarcocarp  nearest  this  inner  membrane  gradually  becoming 
whiter  and  denser,  and  passing  through  all  the  intermediate 
stages,  before  acquiring  the  bony  solidity  which  it  presents 
at  the  period  of  maturity.  Now,  in  this  case,  although  this 
portion  of  the  sarcocarp  is  intimately  united  and  confounded 
witli  the  etidocarp,  it  cannot  by  any  means  be  referred  to 
the  latter,  but  belongs  to  the  Gareocnrp,  as  it  is  really 
formed  by  it.  The  shell,  or  the  bony  part  which  is  found 
at  the  centre  of  the  peach,  is  therefore  formed 
by  the  eiuiocarp,  to  which  is  joined  an  ossified 
portion  of  the  sarcocarp.  What  we  have  here 
said  of  the  Peach  is  equally  applicable  to  the 
Apricot,  the  Prune,  Uie  Cherry,  tlie  Almond, 
&c. 

If  we  now  take  the  fruit  of  the  Common  Pea 
(Pimm  BoHi'um)  (Fig.  135.),  and  analyze  it,  we  ' 
find  it  to  be  elongated  nnd  compressed  so  as  to  present  two 


278  ORGANS  OF  REPRODUCTION. 

short  edges,  along  wliich  run  two  lougitacIiaHl  autnrea. 
Tliia  circumstance  shews  that,  when  ripe,  it  will  open 
in  two  segments  or  valves.  It  is,  tlierefore,  a  bi\-alve  pe- 
ricai'p.  On  cutting  it  longitudinally,  we  find  only  a 
single  internal  cavity,  containing  from  eight  to  ten  needs. 
Thus  it  is  unihcukir  and  jiolyspermoua.  The  seeds  are 
all  fixed,  along  Uie  upper  suture,  to  a  small  thick  mar- 
gin,  running  along  the  suture,  and  giving  off  a  distinct 
prolongation  to  each  seed.  All  that  occurs  externally  of 
the  seed  forms  part  of  the  pericarp.  At  the  outer  surface 
is  a  thin  memhrane,  which  adheres  closely  to  the  adjacent 
part :  it  is  the  cpicarp.  The  internal  ca^dty  is  lined  by 
another  mcmhrane,  not  quite  so  closely  adhering  :  it  is  the 
endocarp.  The  fleshy,  green,  and  vascular  part,  which 
IB  observed  between  these  two  membranes,  altliongh  of 
no  great  thicicness,  is  the  sarcocarj).  The  small  longitu- 
dinal prominence  which  runs  along  the  sufurf,  and  to 
which  the  seeds  are  attached,  is  the  Irt^hosperm.  Each 
little  prolongation  connecting  a  seed  with  that  body  is  a 
podosperm. 

We  thus  see  that  the  pericarp  is  the  part  of  the  fruit 
which  forms  the  walls  of  the  simple  or  multiple  cavity  in 
which  the  seeds  are  contained  ;  that  it  is  always  composed 
of  three  parts,  Isi,  The  epicarp,  or  membrane  by  which  it 
'is  covered  externally  ;  2(i!i/,  The  endocarp,  or  internal  pa- 
rietal membrane  lining  itfl  internal  cavity;  Zdly,  Amore  or 
less  thick  and  Hesliy  part,  which,  however,  is  sometimes 
thin,  and  not  easily  perceived,  hut  always  vascular,  an<l 
which  is  named  the  sarcocarp  or  mesocarp  ;  and  tliat  the 
pericarp  is  often  divided  internally  by  dissepiments  or  par- 
titions into  a  greater  or  less  number  of  cells,  when  it  is 
called  bilocular,  trUocular,  qtiadrilocular,  tnuUilocular,  &c 
The  point  of  the  pcricarpal  cavity  to  which  the  seeds  are 
attached  presents  a  fleshy  prominence,  of  variable  size, 
coming  off  from  the  sarcocarp,  which  has  received  the  name 
of  trophosperm.     The  podosperm,  again,  is  the  little  proce« 
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of  the  tn^hasperm  which  supports  the  seed.  When  the 
traphosperm  or  the  podospenn  cover  the  seed,  so  as  to  em- 
brace it  over  a  considerable  extent,  the  peculiar  prolonga- 
tion by  which  this  is  effected  bears  the  name  of  Arillus. 

These  are  all  the  parts  of  which  the  pericarp  is  composed* 
We  now  proceed  to  the  examination  of  the  seed. 
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CHAPTER  XIII. 


OF  THE  SEED. 


We  have  seen  that  the  fruit  is  essentially  composed  of 
two  parts,  the  pericarp  and  Ihe  seed. 

The  Seed  (SetfienJ  is  that  part  of  a  perfect  fruit  which  is 
found  in  the  internal  cavity  of  the  pericarp^  and  which 
contains  the  body  that  is  destined  to  reproduce  a  new^  indi- 
vidual. There  are  no  naked  seeds,  strictly  so  called :  in 
other  words,  none  which  are  not  covered  by  a  pericarp. 
But  this  latter  organ  is  sometimes  so  thin,  or  adheres  so 
closely  to  the  seed,  that  it  cannot  easily  be  distinguished  at 
the  period  when  the  fruit  is  ripe,  on  account  of  their  being 
intimately  attached  to  each  other,  and  confounded,  although 
the  two  parts  were  perfectly  distinct  in  the  ovary  after  fe- 
cundation. Hence  it  is  absolutely  necessary  to  examine 
the  structure  of  the  ovary  with  attention,  in  order  to  under- 
stand the  structure  which  the  fruit  is  to  have. 

Thus  in  the  Graminese  and  Synantherese,  the  pericarp  is 
very  thin  and  intimately  adherent  to  the  seed,  from  which 
it  is  very  difficult  to  distinguish  it.  This  is  equally  the 
case  in  many  Umbcllircra;,  and  other  plants ;  whereas  if  we 
examine  them  in  the  ovary,  these  two  parts  are  very  dis- 
tinct from  each  other. 

Every  seed  comes  from  a  fecundated  ovule.  Its  essen- 
tial character  consists  of  its  containing  an  organized  body, 
whicli,  on  being  placed  in  favourable  circumstances,  is  de- 
veloped and  converted  into  an  individual  perfectly  similar 
to  that  from  which  it  derived  its  origin.  This  body  is  the 
embryo^  which  is  therefore  the  essential  part  of  the  seed. 

It  is,  in  our  opinion,  erroneous  to  give  the  name  of  seeds 
to   the   reproductive   corpuscules   of   the   Ferns,    Mosses, 


Fungi,  and  otiicr  agamoua  plants,  there  being  nothing  in 
tlirir  interior  that  rceomhles  an  embryo.  Yet,  on  being 
ilevelvped,  they  form  a  plant  in  every  respect  eimilar  to 
tliat  from  which  they  have  been  derived.  But  tlie  embryo 
is  not  the  only  part  eusccptihle  of  such  development.  The 
buda  or  perennial  plants,  and  especially  the  bulbils  Tvhicli 
form  on  different  vegetables,  often  even  in  the  interior  of 
the  pericarp  itself,  in  the  place  of  seeds,  arc  also  capable  of 
giving  riise  to  a  perfect  plant;  yet,  notwithstanding  this 
great  similarity  of  functions,  no  one  lias  ever  proposetl  to 
consider  them  as  true  seeds.  The  reproductive  corpus- 
cules  of  agamous  plants  being  perfectly  analogous  to  buds 
and  bulbils,  have  no  more  right  than  tUey  to  be  named 
seeds. 

The  seed  ia  formed  of  two  parts,  \st.  The  tpitperm^  or 
proper  integument;  ^ty.  The  hemel  contained  within  the 
episperm*. 

We  shall  examine  these  two  parts  separately,  after  speak- 
ing generally  of  the  direction  and  position  of  the  seeds  with 
respect  to  the  pericarp. 

Tlte  part  of  the  seed  by  which  it  is  attaclied  to  the  peri- 
carp, is  named  the  umbUinis  or  hilum.  The  Lilum  is  al- 
ways marked,  on  the  proper  integument,  by  a  Itind  of  cica- 
trix or  sear  of  greater  or  less  extent,  which  never  occupien 
mure  than  a  part  of  it«  surface,  and  by  means  of  which  the 
f'ccscls  of  tlie  tmi>hos}ia-m  communicate  with  tliose  of  the 
proper  integument  of  the  seed. 

The  centre  of  the  hilum  always  represents  the  base  of 
the  seed.  Its  smntnit  is  indicated  by  the  point  diametrically 
opposite  to  the  liilum. 

When  a  need  is  compressed,  the  surface  which  looks  to 
the  axis  of  the  pericarp  is  tXieJace,  and  that  which  is  direct- 
ed towards  the  wall  of  the  pericarp  is  named  the  back.  The 
margin  or  edge  of  the  seed  is  represented  by  the  meeting 
of  the  face  and  hack. 

•  The  jmiiprnn  ol' Jiimicu  ;  Ihe  albumtn  ol' CarrlnnT. 
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When  the  hUum  is  mtuftted  on  Bome  part  of  the  edge  of 
the  seed,  the  latter  ia  said  to  he  compreMed  (Semen  com- 
pre»sum).  It  is  depress^  fS.  d^etsum),  when  the  hilum 
is  placed  on  its  face  or  back.  This  dtstincUon  ia  of  great 
importance. 

The  position  of  the  seeds,  and  especially  their  directkni 
with  relation  to  the  axis  of  the  pericarp,  are  circonutaaeea 
which  require  to  be  noticed,  when  the  seeds  are  of  a  deter- 
minate number,  as  they  furnish  excellent  charactera  for 
the  natural  arrangement  of  plants. 

Thus  every  seed  connected  hy  its  extremity  with  the 
bottom  of  the  pericarp,  or  of  one  of  its  cella,  when  it  ia 
multilocular,  and  following  the  same  direction  in  a  more  or 
less  decided  manner,  is  named  ertct  fS.  erectumj;  as  in  all 
tlie  SynanthereK,  &c. 

On  the  contrary,  it  is  said  to  be  reverted  fS.  umeraum) 
when  it  is  attached  in  the  same  manner  to  the  aammit  of 
the  cell  of  the  pericarp ;  as  in  the  Dipsacen.  In  these  two 
cases,  the  trophosperm  occupies  the  base  or  the  aanunit  tA 
the  cell. 

When,  on  the  other  hand,  the  trophosperm,  being  axillEr 
or  parieul,  tlic  seed  has  its  summit  (or 
the  part  diametrically  opposite  to  its  point 
of  attachment),  directed  towards  the  up-   , 
per  part  of  the  celt,  it  b  sud  to  be  ascend-  I 
ing  (S.  ascendens);  as  in  the  Apple,  the 
Pear,  &c.     {Fig.  136.) 

Wlien  its  summit  is  directed  towards  "■"  *>>. 

the  base  of  the  cell,  it  is  sud  to  be  appended  (S.  appetutaaj; 
as  in  the  Jasminea?,  many  Apocincsp,  &c. 

It  is  peritropal  (S.  periiropumjy  when  its  imaginary  axis, 
or  the  line  passing  through  its  base  and  summit,  ia  tran^ 
verse  to  the  walls  of  the  pericarp. 


383         " 


,  Of  the  Episperm. 


Tlie  Episperm,  or  proper  integmncut  of  the  seed,  is  al- 
most always  siugle.  Sometimes,  however,  when  it  ifi  pretty 
thick,  and  slightly  Ueahy  in  \Xb  interior,  its  inner  wall  be- 
comes detached  and  separatest  so  that  it  eeems  to  be  com- 
posed of  two  coats,  an  outer,  thicker,  sometimes  bard  and 
solid  one,  to  wliicli  Giertner  has  given  tho  name  of  tetf/i, 
and  an  inner  one  of  less  thickness,  wbich  is  iiametl  the  (eg- 
men.  This  disposition  ia  very  distinctly  seen  in  the  seed 
of  Iticinua  cotamunia;  but  these  two  membranes  are  not 
more  distinct  from  each  other  than  the  three  parts  wbich 
compose  the  pericarp. 

The  hilum  is  always  situated  npon  the  episperm.  It  va- 
ries in  its  appearance  and  extent.  Sometimes  it  has  the 
form  of  a  hardly  perceptible  dot.  At  other  times,  it  is  very 
large,  as  in  the  Horse-chestnut,  in  which  its  wliitisb  colour 
renders  it  easily  distinguishable  from  the  rest  of  the  e^t- 
^xrm,  which  is  dark-brown. 

Towards  tho  central  part  of  the  bilum,  sometimes  ou  one 
of  its  sides,  there  is  observed  a  very  small  aperture,  to  which 
M.  Turpin  lias  given  tbe  name  of  Oniphaloile,  and  through 
which  tlie  nutritious  vessels  pass  from  tbe  trophosjierm  into 
tbe  tissue  of  the  episperm.  ^^Iien  the  fasciculus  of  vessels 
is  continued  some  time  before  it  ramitiee,  it  forms  a  promi- 
nent line,  to  which  the  name  of  rasiduct  or  raphe  has  been 
given.  Tho  internal  point  at  which  tbe  vasiduct  ends  is 
named  the  iniemal  chalaza  or  umbilicus.  Tbe  vasiduct  is 
often  not  easily  perceptible  st  the  outside,  and  only  disco- 
verable by  the  aid  of  dissection,  as  in  many  Euphorbiacea> ; 
while,  at  other  times,  it  is  prominent  and  easily  seen,  as  in 
the  genus  Citrus,  in  which  it  extends  from  ouo  end  of  the 
fpigperm  to  the  other. 

In  many  seeds  there  is  observed  near  the  hilum,  often  on 
the  side  next  the  stigma,  a  perforated  organ,  which  M. 
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Turpin  has  designated  by  the  name  of  Micrapyle.  Some 
authors  are  of  opinion  that  the  fecundating  fluid  makes  its 
way  to  the  young  embryo  through  the  aperture  in  this 
organ. 

Mr  Brown  considers  it  as  the  base  of  the  seed  *•  The 
radicle  of  the  embryo  always  corresponds  exactly  to  it. 

There  is  sometimes  observed,  at  a  greater  of  less  distance 
from  the  hilum  of  some  seeds,  a  kind  of  inflated  body,  to 
which  Goertner  has  given  the  name  of  embryotegium  ;  as  in 
the  Date,  the  Asparagus,  Commelina,  &c.     During  ger- 

*  Such,  in  fiu;t,  is  the  usual  structure  of  the  fecundated  and  ripe  seed ;  but 
it  is  very  different  firom  that  which  the  ovule  presents  before  it  has  been 
impregnated,  and  which  we  shall  here  describe,  firom  the  curious  obaenra- 
tions  recently  published  by  our  fiiend  the  celebrated  Mr  Robert  Brown. 
Previous  to  fecundation,  the  ovule  is  composed  of  two  membranes  sod  a 
kemeL  The  outer  membrane,  or  iesta^  has,  sometimes  near  the  hilum, 
sometimes  at  a  greater  or  less  distance  firom  it,  a  small  punctiform  aper* 
ture,  which  had  been  noticed  by  some  of  the  older  observersy  and  to  which 
M.  Turpin  gave  the  name  of  micropifle.  This  aperture  has  no  direct 
communication  with  the  walls  of  the  ovary.  According  to  Mr  Brown,  it 
indicates  the  true  base  of  the  ovule ;  and  the  point  which  is  opposite  to  it, 
its  summit.  The  nutritious  vessels  of  the  pericarp,  which  arrive  at  the 
ovule  through  the  hilum,  creep  in  the  substance  of  the  testa  until  near  its 
summit,  where  they  form  a  kind  of  expansion  communicating  with  the  in- 
ner membrane,  and  which  is  named  the  Chalaza,  This  inner  membrane 
has  a  direction  the  reverse  of  that  of  the  outer,  being  inserted  hy  a  broad- 
ish  base  upon  the  summit  of  the  latter,  the  only  point  at  which  the  two 
membranes  communicate  with  each  other.  The  summit  of  the  inner 
membrane  is  also  perforated  with  a  small  aperture,  exactly  corresponding 
to  that  in  the  base  of  the  testa.  The  kernel  contained  within  the  two  in. 
teguments  of  the  ovule  is  a  cellular  body,  having  always  the  same  direc- 
tion as  the  internal  membrane,  or,  in  other  words,  inserted  at  its  base,  or  the 
point  opposite  to  its  perforated  summit.  It  consists  of  two  parts,  an  outer 
thick  and  cellular  part,  the  chorion  of  Malpighi;  and  an  internal  part, 
forming  a  kind  of  small  cellular  sac,  oflen  filled  at  first  with  a  mucilaginous 
fluid.  This  inner  part  is  the  amnios^  and  its  fluid  the  liquor  amniu  It  is 
in  the  internal  sac  that  the  embryo  beguis  t6  make  its  appearance.  Its  ra* 
dicle  always  corresponds  to  the  summit  of  the  kernel,  or  to  the  apertuie 
or  base  of  the  outer  integument  of  the  ovule.  The  endosperm,  which  often 
accompanies  the  embryo,  may  be  formed  by  the  sac  of  the  amnios,  or  by 
the  chorion,  the  amnios  being  absorbed,  or  by  both  organs  at  once. 
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minatioii  this  budy  separates,  and  allowH  the  embryo  to 
pass. 

The  episperm  is  in  general  merely  applied  iipoD  the 
kernel,  from  which  it  is  easily  separated  ;  but,  in  some  cases, 
it  adheres  so  intimately  that  it  can  be  removed  only  by 
Bcraping  it  oflf. 

The  episperm  never  has  cells  or  partitions  in  its  interior, 
its  cavity  being  always  simple,  although,  in  some  rare  cases, 
it  may  contain  several  embryos.  But  this  BU]>erfetatioD  is 
an  anomaly,  a  kind  of  luaut  natura,  in  which  there  is  no 
constancy  or  regularity. 

2.  Of  the  Kernel. 

The  Kernel  (nuctetis)  is  all  that  part  of  a  ripe  and  perfect 
seed  wliidi  is  contained  in  the  cavity  of  the  episperm. 
has  no  yascular  communicalion  with  the  episperm,  unh 
when  the  two  organs  are  intimately  united,  in  which  case 
it  is  difficult  to  determine  whether  they  may  not  have  some 
communication  of  this  kind. 

The  entire  kernel  may  be  formed  by  the  embryo,  as  in 
the  Kidney-bean,  the  Lentil,  &c.  In  other  words,  tlie  em- 
bryo exclusively  fills  the  whole  internal  cavity  of  the  epis- 
perm. 

At  other  times,  the  kernel  contains,  together  with  the 
embryo,  another  body,  which  is  named  the  endonperm ;  as 
ID  Bicinus  communis,  the  Wheat.  &c. 

The  structure  of  these  two  organs  is  so  difTerent,  that 
they  are  easily  distinguished  at  first  sight.  The  embryo,  in 
fact,  is  AD  organized  body,  which  is  destined  to  become 
enlarged  and  developed  by  germination.  The  endogperm, 
on  the  contrary,  is  a  mass  of  cellular  tissue,  sometimes  hard 
and  horny,  at  other  times  soft  and  fleshy,  which,  after  ger- 
mination, shrivels  and  generally  diminishes  iu  size,  instead 
of  enlarging.  Thus,  then,  germination  will  remove  all 
donbt  as  to  the  nature  of  the  two  bodies  contained  within 


1 

I 


OKGANS  OF  REPRODUCTION. 


tliG  episperm,  when  it  may  not  Iiave  been  satisfactorily  de- 
termiQcd  by  analysis  and  dissection. 


I 


3.  Of  the  Endosperm. 

The  Endosperm  is  that  part  of  the  kernel  whicli  forms, 
around  or  on  the  side  of  the  embrj'o,  an  accessory  body, 
which  has  no  continuity  of  vessels  or  of  tissue  with  it.  It 
is  generally  formed  of  vascular  tissue,  in  the  meshes  of 
ivhich  is  contained  amylaceous  fecula,  or  a  thick  macilagv. 

This  substance  atfurds  nutriment  to  the  yoting  embryo. 
Before  germination,  it  is  entirely  insoluble  in  water;  but 
at  that  first  period  of  vegetable  life  it  changes  its  nature, 
becomes  soluble,  and  contributes  to  the  nutrition  and  de- 
velopment of  the  embryo. 

It  is  always  easy  to  separate  the  cndosporin  from  the 
embryo,  as  they  do  not  in  the  least  cohere. 

Tlie  colour  of  the  endosperm  is  generally  wbite,  or 
whitish.     It  is  green  in  the  Misseltoe  (J'iscam  aibura). 

The  substance  of  which  it  is  formed  varies  greatly.  Thus 
it  is — 

Dry  and  farinaceous,  in  many  Gramineic  ;  WLeat,  the 
Oat,  Barley,  &c. 

Coriaceous,  and,  as  it  were,  cartilaginous,  in  many  Um- 
belliferee. 

Oleaffinous  and  fleshy,  or  thick  and  greasy  to  the  (oncli  ■ 
as  in  Eicinus  communis,  and  many  otlier  Euphorbiacen. 

Homy,  tenacious,  hard,  and  elastic ;  as  in  the  Co&ee  and 
many  other  Rubiaccfe,  most  of  the  Palms,  &c. 

Thin  and  membranous ;  as  in  many  Labiate,  &c. 

The  presence  or  absence  of  the  endosperm  affords  a  very 
good  generic  character,  especially  in  the  Monocotyledon es. 
This  organ  is  therefore  of  great  importance  in  the  arrange- 
ment of  the  natural  families  of  plants. 

The  endosperm  may  exist  in  a  seed,  although  its  embryo 
be  abortiTe,  or  entirely  wanting. 


It  ia  ftlways  single,  even  in  cases  where  there  ore  Beveral 
embryos  in  the  same  seetL 


4.  Of  the  Embryo. 

The  Embryo  is  the  already  organized  body,  existing  in  a 
perfect  seed  after  fecundation,  and  which  constitutes  the 
compound  rudiment  of  a  new  plant.  When  placed  in  fa- 
vourable circuniBtanceB,  it  is  converted,  by  the  act  of  germi- 
nation, into  a  plant  perfectly  eimilar,  in  every  respect,  to 
that  from  which  it  derived  its  origin. 

When  the  embryo  exists  by  itself  in  the  seed,  that  is, 
when  it  is  immediately  covered  by  the  epiftperm  or  proper 
integument,  it  is  said  to  be  epispermic  {Embryo  cpispenni*   i 
cus);  as  in  the  Kidney-bean.      (Fig.  137.) 

Wlien,  on  the  contrary,  it  is  accompanied  by  an  endo- 
sprrm,  it  lakes  the  name  of  aulos/termk  (E.  £w/os/>ermictia)t 
uiinlheGramiuew,  It icinuscotnmuHiii,&x.    (Figs.  138,  139).   j 

The  endospermic  embryo  may  be  differently 
placed  with  respect  to  the  endosperm.  Thus  it 
is  sometimes  simply  applied  upon  a  point  of  its 
surface,  and  lodged  in  a  small  superficial  cavity 
which  the  latter  presentia,  as  in  the  Gramineit; 
or  it  Is  wrapped  round  the  endosperm,  which  it 
envelopes  more  or  less  completely  ;  as  in  the  Mar- 
vel of  Peru.  In  this  case  it  is  named  cjctrary  (E. 
extrarius).  (Fig.  140,  Jiidnua  coimnunis :  b,  the 
endosperm  i  c,  the  embryo.)  ^ 


?f 


iK.ur.  n(.us. 

At  other  Umn  it  is  wholly  contained  within  the  end<H  I 
sperm,  which  it  envelopes  on  all  aides,  and  is  then  named 
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tjUrary  (E.  intrarius).  (Fig.  141,  section  of  a  Kidney- 
bean  :  a,  the  radicle ;  h,  the  gcmmule ;  r,  one  of  >if^^  * 
the  cotyledoncs.  if-'W  1 

The  embryo  being  a  plant  already  formed,  all     XJ*'/ 
the  parts  which  it  is  one  day  to  develope  already  *  ne-iu! 
exist  in  it,  but  only  in  the  nidimentarj-  state.      In  tliie,  as 
we  have  said,  consiate  the  true  JifTerencc  between  tlie  em- 
bryo and  the  reproductive  corpusciiles  of  agamous  plants 

The  embryo  is  essentially  com])osed  of  four  parts ;  1.  The 
radicular  bod// ;  2.  The  cohfledcmary  body ;  3.  The  gemmale; 
4.  The  caulkle. 

I.  The  Radicular  Jiody  or  Badicfe^  constitutes  one  of  tlie 
extremities  of  the  embryo.  Wlicn  germination  takes  place, 
it  gives  rise  to  the  root,  or  forms  it  by  its  deTclopment. 
(See  Figs.  137,  140  a). 

In  the  emhrj'o  in  the  Ktate  of  rest,  that  is,  before  germi- 
nation, the  radicular  extremity  is  always  simple  aiid  undi- 
vided. Wlien  it  begins  to  bo  developed,  it  often  sends  off 
several  small  knobs,  which  constitute  so  many  radicular 
fllament«;  as  in  the  Graminew. 

If,  in  some  cases,  it  Js  difficult,  before  germination,  to 
distinguish  the  radicle,  it  becomes  easy  to  do  so  wlien  the 
embryo  begins  to  grow.  In  fact,  the  radictilar  Iwdy  always 
tends  towards  the  centre  of  the  earth,  whatever  impedi- 
ments may  be  put  in  its  way,  and  changes  into  a  root, 
while  the  other  parts  of  the  embryo  take  an  opposite  direc- 
tion. 

In  a  certain  number  of  plants,  the  radicular  body  itself 
elongates,  and  changes  iuto  a  root,  in  consequence  of  tbe 
development  which  germination  induces  in  it.  This  is 
what  is  observed  in  many  Dicotylcdones. 

When  the  radicle  is  external  and  exposed,  the  plants  are 
named  Exorhizous.  Of  this  kind  are  the  Labiata?,  Cruei- 
ferce,  Boraginen?,  Synantherea?,  &c.  and  most  Dicotyledo- 
nous plants.     (See  Fig.  137.) 

In  other  plants,  again,  the  radicle  is  covered  and  entirely 
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concealed  by  a  particular  envelope  wliich  bursts  at  tlie  pe- 
riod of  genninntion,  to  allow  it  In  escape.  This  body  hiu 
received  the  name  of  Colear/iiza.  In  this  case  the  radicle 
IB  internal  or  coleorAizous,  and  tlic  plants  ' 

which  present  this  disposition  arc  named 
Endarhizoua.   To  this  division  belong  most  I 
of  the  true  Monocotyledones,  such  as  the  \ 
Palms,  the  Gramincfc,  the  Liliaceo-,  i 
(Fig.  14.2,  Cattna  indica  .-  a,  episperm  ; 
endosperm ;  c,  embryo). 

Lastly,  in  some  lees  frequent  cases,  the  radicle  is  incor- 
porated with  the  endosperm.  Plants  in  which  this  organi- 
zation is  obsen'cd,  arc  named  Synorhizous.  Of  this  kind 
arc  the  Pines,  Firs,  all  the  other  Coniferte,  the  Cycadea?,  &c. 

All  the  known  plianerogamous  plants  belong  to  these 
three  great  classes,  which  might  with  advantage  be  substi- 
tuted for  those  of  Monocolyledones  and  Dicolyledottes,  these 
latter  being  subject  to  numerous  exceptions,  as  we  shall 
presently  show. 

2.  The  Cotyledonary  Body  may  be  simple  and  perfectly 
undivided.  In  this  case,  it  is  formed  by  a  single  cotyietiony 
and  the  embryo  is  named  monocotyledcmoits  (Embryo  moiioco- 
tyledonaig);  as  in  the  Rice,  the  Barley,  tlie  Oat,  the  Lily, 
Rushes,  &c.  (Fig.  142).  At  other  times,  it  is  formed  of  two 
bodies  united  base  to  base,  wliich  are  named  f^%y  ■'j''^ 
Cotyledons,  and  the  embryo  is  then  said  to  be  So«ip?» 
Dicofykdonotts  (Embryo  dicotyledoneus);  as  in  ^^h 
IticifiKs  commimis,  the  Bean,  Sre.     (Fig.  143.)         fi*'** 

All  plants  whose  embryo  has  a  single  cotyledon  are 
named  Monocotylfdonou»,  Ail  those  which  have  two  coty- 
Icdons  are  called  Dimtyledoiious. 

Sometimes  there  are  more  than  two  cotjledons  in  the 
aame  embryo.  Thus  there  are  tliree  in  Cupressux  pendula; 
four  in  Pinus  inopsy  and  Cfralophyllum  demersum ;  five  in 
Pinus  taricio;  six  in  Twtodiftm  disficArim;  eight  in  Ptnua 
Stivina ;  and  lastly,  ten  and  even  twelve  in  Pinus  pi'nea. 
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Wo  thus  see  that  the  nuinber  of  cotyledons  is  not  tbe 
8«me  in  all  jtlants,  aiid  that  the  diviBion  into  Monocotyle- 
doiies  and  Dicotylcdones,  if  strictly  observed,  is  incapable 
of  including  all  known  vegetables.  Besides,  it  not  unlre* 
[jiiently  happens,  that  the  two  cotyledons  unite  and  adhere 
t<^ether,  so  that,  at  first  sight,  it  is  difficult  to  say  whether 
an  embryo  is  monocotyledonoua  or  dicotyledonous,  a%  for 
example,  in  the  Horse- ctie&tuut. 

These  considerations  induced  my  fattier  to  fonnd  the  pri- 
mary division  of  the  vegetable  kingdom  upon  another  organ 
than  the  cotyledons.  The  circumstauco  of  the  radicle  be- 
ing naked,  contained  in  a  colcorhiza,  or,  la;ally,  united  to 
the  endosperm,  affording  more  fixed  and  unvarying  chai*fto- 
ters,  and  he  employed  them  for  the  purpose  of  forming  three 
great  classes  in  the  Embryoiiate  or  Phanerogamous  plants. 
These  classes  are  named  and  characterized  as  follows  : 

The  En'DOEHiz^:,  or  those  in  which  the  radicular  ox- 
tremity  of  the  embryo  presents  a  coleorhiza^  under  which 
arc  one  or  more  radicular  tubercles  which  buret  it,  at  tfie 
period  of  germination,  and  change  into  roots.  The  true 
Monocotyledon es  belong  to  tliis  class. 

The  ExoaHizjE,  or  those  of  which  the  radicular  ex- 
tremity of  the  embryo  is  naked,  and  becomes  itself  tbe  root 
of  the  new  plant.  Of  this  kind  arc  most  of  the  Dicotyle- 
don es. 

The  SYNORHiz«,'or  plants  in  which  the  radicular  ex_ 
trcmity  of  the  embryo  is  intimately  united  to  the  endo- 
sperm. This  class,  which  is  of  less  extent  than  the  other, 
contains  tiic  Coniferas  and  Cycadea;,  which  differ  so  much 
in  their  characters  from  other  plants,  end  which  arc  ex- 
cluded by  tbe  number  of  their  cotyledons  from  the  classes 
of  Monocotyledon 09  and  Dicotyledones. 

The  cotyledons  appear  to  bo  destined  hy  nature  to  favour 
the  development  of  tbe  young  plant,  by  supplying  it  with 
the  first  materials  of  its  nutrition.  In  fact,  the  cotyledons 
are  almost  always  very  thick  and  Hcsby,  in  plants  which 
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hnvo  no  endospertn,  whereas  tliey  arc  iliin,  an<I  us  it  were 
Ipufy,  ill  tlioee  which  are  fiimUhed  with  lh»t  organ.  Ttieee 
iliflrerences  may  easily  be  seen  on  cM>injMiring  the  thirknee«  of 
the  cutyledons  in  the  Kidney-bean  and  the  Ricinmi  communis. 

At  the  period  of  germination,  the  cotyledons  eonietimcs 
ranuiin  concealed  under  ground,  without  appearing  at  the 
surface.  In  this  case,  they  bear  the  name  of  Hi/jHx/tal  co- 
lyledtma  (Cotyledmfx  hypog^},  as  in  tbo  Horee-cIioBtnut. 

At  other  tim«H  they  emerge  from  the  ground,  in  consc- 
(|iienc«  of  tho  elongation  of 
tlio  neck,  which  separates 
lliem  from  tho  rndicle.  In 
lhi«  case,  they  are  named 
epigeal  (C.  epigai);  as  in 
the  Kidney-bean  and  most 
ofthcDicotyledoues.  When 
the  two  ootyledoDs  arc  e[ii- 
goal,  or  rise  above  the 
grannd,  they  form  the  two 
semhuil  leaves  (Folia  semi- 
naliaj.    (Fig.  144  a  a.) 

8.  The  Gemmute  (Getnmvla),  is  the  simple  or  compound 
body  which  arises  between  tho  cotyledons,  or  in  the  very 
cavity  of  the  cotyledon  when  tho  embrj-o  has  only  one.  It 
was  formerly  called  tho  Plumule  ( I'tutitula ).  As  this  or- 
gan, in  most  cases,  bears  no  similarity  to  tho  body  (a 
foathv)  which  it  was  thus  supposed  to  resemble;  but,  ou 
tho  other  hand,  always  forms  the  first  bud  (ffemimt)  of  the 
young  plimt  wiiich  is  about  to  be  developed,  the  name  gem- 
mule  is  infinitely  more  suitable,  and  deserves  preference. 

The  gemmuk  is  the  rudiment  of  all  the  parts  wliicli  are 
to  be  dereIo|)cd  in  the  open  air.  It  is  former!  of  several 
smidl  leaves  variously  folded  upon  themselves,  which,  being 
developed  by  germination,  become  the  primordial  leaves 
(Folia  pritHordialiaJ.     (See  Fig.  14*  A,  b.) 

Sometimes  it  is  free,  and  to  be  Boeu  at  the  exterior,  pre- 
t2 
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villus  to  gerin  illation.  At  utlici*  tiraeB,  on  the  coutrary,  it 
WicoinoR  appnrenl  only  wlica  gcrminatiou  lias  com  men  ceil. 
Lastly,  in  Gome  rare  casetf,  it  is  concealed  under  a  fciod  of 
envelope,  in  somo  dc^^ee  Bimilar  to  tliat  wliicli  covers  tfac 
radicle  of  tlic  Endorhiza,  and  wliicli  is  named  Cola^tUf. 
The  gommulo  is  then  named  Colwptiiom.  This  euveIo)»e  of 
the  rudicit'  is,  in  most  cases,  to  be  couttidered  only  ass  thin 
cotyledon,  covering  the  geminule  in  the  manner  of  a  fibeatfa. 

4.  The  Canlicle  (CauliaUus).  This  organ  is  not  always 
very  obvious.  It  is  confounded,  on  the  one  band,  witb  the 
base  of  the  cotyledonary  body,  and  on  the  other  tritb  the 
radiclci  of  which  it  ie  a  kind  of  prolongation.  It  is  by  t]je 
growth  which  the  caulicle  acquires  during  germinatiuir, 
that  the  cotyledons,  in  some  plants,  are  raised  out  of  the 
ground,  and  become  epigeal. 

Having  now  examined,  in  succession,  the  four  parts 
which  enter  into  the  composition  of  the  embrj'o,  viz.  the 
radicular  body,  the  cotyledonary  body,  the  gemmule,  and 
the  canlicle,  let  us  see  what  are  the  different  positions 
which  the  embryo  may  affect  with  relation  to  the  smmI 
which  contains  it,  or  to  the  pericarp  itself. 

We  have  already  seen,  that  the  embryo  may  be  en- 
dospermic  or  epispermic,  according  as  it  is  accompanied 
with  an  endosperm,  or  forms  of  itself  the  mass  of  the  k^*- 
nel;  and  that,  in  the  case  in  which  it  is  enilosperinic,  it 
may  be  intrary  or  extrary,  when  it  is  contained  in  the  inte- 
rior of  the  endosperm,  or  merely  applied  upon  some  port  of 
its  surface. 

It  is  by  means  of  these  two  extremities  of  the  embryo 
tliat  its  proper  direction  and  its  relative  direction  may  be 
determined.  The  radicular  extremity  always  forms  the 
base  of  the  embryo.  With  reference  to  this  circumstanre, 
the  embryo  is  said  to  be  : 

Honwtrope  (Embryo  homolropus),  when  it  has  the  same 
direction  as  the  seed,  that  is,  when  its  radicle  corresponds 
,  to  the  hilum,  as  is  observed  in  many  Leguminoste,  Solanete, 
/■ 
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and  a  ^reat  number  of  monocotyledonea.  The  homotrope 
embryo  may  be  more  or  less  curved.  When  it  is  rertili- 
neal,  it  obtatuB  the  name  of  orthotrope  ( E.  orihotroiMaJ;  us 
in  tho  Rubiai-ew,  Synantlierea?,  UmbelliferBe,  &c. 

The  embrj-o  ii>  called  antttro/ie  (E.  antitropusj,  when  its 
direction  is  the  reverse  of  that  of  the  seed ;  in  other  words, 
when  its  cotyledonary  extremity  corresponds  to  llie  hilum. 
This  is  observed  to  be  the  case  in  the  Thymelee,  Fluviales, 
MetamptfTumf  &c. 

The  name  of  amphitrope  embryo  (E.  amphitropus)  'a 
given  to  that  which  is  so  much  bent  upon  itself  that  its  two 
extremities  come  near  each  other,  and  are  directed  towards 
ttie  hilum  ;  as  in  the  Caryophyllese,  the  CrQciferw,  several 
Atripliccte,  &c. 

As  the  monocotyledoiiouB  embryo  and  the  dicotyledonous 
embryo  differ  greatly  from  each  other,  in  the  number,  form, 
and  arrangement  of  the  parts  which  enter  into  their  com- 
position, we  shall  give  a  separate  account  of  the  chamrtcrs 
peculiar  to  each. 

1.  Of  the  Dk-oiyledonous  Embryo. 

The  Dicotyledonous  Embryo,  or  that  whose  cotyledonary 
body  has  two  very  distinct  lobes,  presents  the  following 
characters :  Its  radicle  is  cylindrical  or  conical,  naked,  and 
projecting.  It  elongates  at  germination,  and  becomes  the 
true  root  of  the  plant.  Its  two  cntyhdona  are  attached  at 
the  same  height  upon  the  caulicle ;  they  have,  in  many 
cases,  a  thickuess  proportionate  to  the  thinness  of  the  endo- 
ttpcrm,  or  its  total  absence.  The  gewmiile  is  cantoned  Iws- 
tween  the  two  cotyledons,  which  cover  it,  and,  in  a  great 
d^ree,  conceal  it.     Tlie  cau/icle  is  more  or  lees  developed. 

Such  are  the  characters  common  to  the  dicotyledonous 
embryos  in  genera).  Some  of  them,  however,  present  ano- 
malies which  might  at  iimt  seem  to  remove  them  from 
this  class.  Thna  the  two  cotyledons  are  sometimes  so 
intimately  united,  ns  fo  look  like  a  single  one;  as  in  the 
llorpc-clie-lniit,  and  ii'^uallv  in  the  Chestnut.     But  it  will 
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I>e  romarke<t  lliat  tliis  union  is  merely  accidentHi,  for  in 
r;omc  cases  it  does  not  talte  place.  This,  in  fact,  is  observed 
»vith  respect  to  tlie  Horse-chestnut,  on  wliieli  account  it  is 
considered  as  having  the  general  organization  of  the  dico- 
tyledonous embryos.  Besides,  every  embryo,  the  base  of 
the  cotyledonary  body  of  which  is  entirely  cleft,  or  divided 
into  two,  although  it  nhouM  itself  appear  simple  aad  undi- 
vided at  its  summit,  is  to  be  considered  as  truly  dicotyle- 

doDOUB. 

8,  Of  the  MoruKotyiedonovs  Embryo. 

The  MonocotyledoiiouR  Embryo  is  tliat  which,  previous 
to  germination,  is  perfectly  undivided,  and  has  no  cleft  or 
incision. 

If,  in  most  cases,  it  is  easy  enough  to  distinguish,  in  the 
dicotyledonous  embryo,  the  difTcrcnt  jiarts  of  which  it  is 
composed,  it  is  not  always  so  in  the  monocotyledonous  em- 
bryo, in  which  all  its  |>arts  are  often  so  united  and  con- 
founded, as  to  form  a  single  mass,  in  which  germination 
alouc  enables  us  to  distinguish  any  thing.  For  tliis  reason, 
the  organization  of  the  embryo  of  the  Moiiocotyledones  is 
much  less  perfectly  known  than  that  of  plants  that  have 
two  cotyledons. 

In  the  monocotyledonous  embryo,  tlie  radicular  body  oc- 
cupies one  of  its  extremities.  It  is  more  or  less  rounded, 
often  has  very  little  prominence,  and  forms  a  kind  of  indis- 
tinct papilla.  At  other  times,  on  the  contrary,  it  ia  ex- 
tremely broad  and  Hat,  and  forms  the  greatest  part  of  ibe 
mass  of  the  embryo,  as  in  most  of  the  Gramiucie.  The  em- 
bryo is  then  said  to  bo  macrojxHle  ( SitUirifO  macn^MMJtu ). 
(See  Fig.  140.) 

The  radicle  is  contained  in  a  cofeorkiza,  which  it  burets 
at  the  period  of  germination.  This  radicle  is  not  always 
bimplc,  as  in  tlie  Dicotyledoncs,  but  is  commonly  formed 
of  several  radicular  filaments,  which  sometimes  separately 
perforate  the  culeorhiza  which  contains  tliom,  au  is  observed 
rhietly  in  the  Grai 
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The  colyledoiiary  body  is  simple,  aiid  pieaenU  no  \uvi- 
tiion  or  cleft.     Its  form  is  extremely  >'ar)able.    It  is  always 
lateral,  with  respect  to  the  total  mass  of  the  em-  ^        ,>'' 
bryo.     Most  commonly  the  gemmule  is  coutaioed    ^^^— ' 
is  the  interior  of  the  cotyledon,  which  envelopes    \QV 
it  on  nil  sides,  and  forms  a  kind  of  coienpttie  for  it.      fi«.  iu. 
(Fig.  145  b.     See  Fig.   142  b).     It  is  composed  of  small 
leaves  encloung  each  other.     The  outermost  usually  forms 
a  kind  of  sheath  closed  ou  all  sides,  which  embmces  and 
covers  the  rest.     M.  Mirbel  gave  it  tlie  name  of  Pihobte. 

The  caulicle  in  most  cases  does  uot  esist,  or  is  intimately 
confounded  with  the  cotyledon  or  the  radicle. 

Such  is  the  more  UKiial  organization  of  the  monocotyle- 
donons  embryos ;  but,  in  many  circumstances,  there  occur 
modifications  peculiar  to  certain  plants.  Tims,  for  example, 
the  fumily  of  llic  (rramincm  presents  some  peculiarities  in 
the  Htnicturc  of  the  embryo.  It  is,  in  fact,  composed  of 
two  [mrto,  the^rst  a  thick,  generally  discoid,  fleshy  body, 
applied  npou  the  endosperm.  This  body,  which  has  recei- 
ved the  name  of  Hypobia^vs  *,  docs  not  enlarge  during  ger- 
mination. It  may  be  compared  to  the  radicular  body.  The 
second  part  is  the  Blastus,  which  is  the  one  that  is  to  be  de- 
veloped. It  is  applied  upon  the  knpoblaahts,  and  is  formed 
of  the  cflulicle  and  the  gemmule,  contained  in  the  cotyledon, 
which  constitutes  a  kind  oi  seed  or  sheath  that  envelopes 
them  on  all  sides.  The  inferior  extremity  of  the  blastus, 
through  which  one  or  more  radicellar  tubercles  are  to  issue, 
bears  the  name  of  radindode. 

Lastly,  the  name  of  Epib/astus  is  applied  to  an  anterior 
appendage  of  the  blastus,  which  sometimes  covers  it  in  part, 
and  which  seems  (o  be  merely  a  prolongation  of  it. 

*  To  tbis  bod;  Gcertner  gave  the  luiiie  uf  t'ileUtu.  HcMt'authurs  con- 
sUer  it  ae  tbe  catjleilon ;  but  tJiis  supposition  L)  refuted  by  uudogy.  See 
mj  lather's  Mcnioir  on  the  Endorhkal  Embrjus,  iu  the  171b  volume  of 
the  JHnalet  -la  Mwtum,  ISII. 
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.^  Ths  term  GerMMOfiofi  u  applied  to  the eeriei ttff  phcMM 
mma  through  whieh  a  seed  paawB,  which,  hsving  iirUithi 
eit  ift  state  .of  matarity,  and  being  placed  in  ftn^mtrilbtb  dr^ 
Qumstancee^  flW€ll%  btunti  its  enyelopee,  and  tende  to^d^ 
Yclope  the  embryo  which  it  contains. 

.  .Before  a  seed  can  germinate^  there  mnst  be  a  eoiksiiimiice 
of  i^ircumstances  dependent  npon  the  seed  itself,  or  wUbh 
i|ii;e/o|reign  and  accessory  to  it,  bat  which  yet  exerdM  tdtttitf^ 
4fHualde  influence  upon  the  phenomena  of  its  diBvAa^caeM^ 

The  seed  most  be  in  a  state  of  maturity :  it  must  hxtt^ 
been  fecundated,  and  must  contain  an  embryo  perfiwt  in  alF 
its  p^rts. .  Moreover,  it  mnst  not  be  too  old,  otherwiM^^  "H 
may  have  lost  its  faculty  of  germination.  There  are  eeMa^ ' 
however,  which  retain  it  for  a  great  number  of  years,  and 
especially  those  belonging  to  the  family  of  Lq^minosie. 
Thus,  Kidney-beans  have  germinated  after  being  kept  for 
sixty  years;  and  some  seeds  of  the  Sensitive-plant  are  aaid 
to  have  been  perfectly  developed  about  a  hundred  yeaiv 
after  they  were  gathered.  But,  before  seeds  that  have  hmntk 
Jong  kept  can  germinate,  they  must  have  been  defionded 
against  the  contact  of  air,  light,  and  moisture. 

The  external  agents  which  are  essential  to  germination 
are  water,  heat,  and  air. 

1.  Waier^  as  we  have  already  seen,  is  indispensably  no* 
cessary  for  producing  vegetation  and  the  phenomena  of 
nutrition  in  plants.  It  is  not  merely  as  an  alimentary  sub*- 
stance  that  it  acts  in  this  case :  its  solvent  faculty,  and  it« 
fluidity,  qualify  it  to  become  a  menstniura  and  a  vehicle  to 
the  substances  which  afford  nutriment  to  the  vegetable; 


tiERMINATIOV. 

In  germination,  its  liction  ia  precisely  the  same.  It  pe- 
netrates into  the  subetance  of  the  seed,  softoos  its  onvelupes, 
causes  the  embryo  to  swell,  and  ^H-oduces  changes  in  the 
nature  of  t!ie  endosperm  or  cotyledons,  which  often  render 
them  Htted  for  supplying  the  young  plant  with  the  first 
materials  of  its  nutrition.  It  moreover  conveys  tlie  gaseous 
or  solid  substances  which  are  to  furnish  aliment  to  the 
plant  which  is  beginning  to  grow.  It  also  contributes  to 
the  development  of  the  plant  by  means  of  the  decomposition 
which  it  undtn'goes :  its  disunited  elements  combine  with 
carbon,  and  give  rise  to  the  different  immediate  principles 
of  plants. 

The  {juantity  of  water,  however,  must  not  be  too  great, 
oUterwiso  the  seeds  would  undergo  a  kind  of  maceration, 
which  would  destroy  their  germinatire  faculty,  and  prevent 
their  development.  We  here  speak  of  the  seeds  of  laud 
plants,  fur  those  of  aquatic  v^etable«  germinate  when  en- 
tirely immersed  in  water.  Some  of  tlie  latter,  however, 
although  of  such  there  is  but  a  very  small  number,  ascend 
to  the  surface  to  germinate  there  in  the  open  air,  being  in- 
capable of  receiving  development  under  water. 

It  is  tlierefore  obvious,  that  water  has  two  modes  of  ac- 
tion in  germination  :  \st.  It  softens  the  envelope  of  the 
seed,  and  renders  it  more  easy  for  the  embryo  to  bur^t  it ; 
S<//jy,  It  affords  a  solvent  and  a  vehicle  to  the  substances 
which  form  the  aliment  of  the  young  plant. 

2.  Heat  is  not  less  essential  to  germination.  In  fact,  it 
exercises  a  very  decided  influence  upon  all  the  phenomena 
of  vegetation.  If  a  seed  be  put  in  a  place,  the  temperature 
of  which  is  under  zero,  it  exhibits  no  gcrminative  action, 
but  remains  inactive,  and,  as  it  were,  torpid ;  whereas  a 
gentle  and  regular  heat  greatly  accelerates  germination. 
The  heal,  however,  must  not  exceed  certain  limits ;  for,  if 
it  doe<s  instead  of  favouring  the  development  of  the  germs, 
it  will  dr>-  them  up  and  destroy  their  vital  principle.  TUiIn 
:i  lieal  of  from  tS'  lo  50'  of  the  centigradi 
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prercnts  germination,  wliile  a  lieat  not  higher  tliaa  from 
25°  to  30",  CBpcciHliy  if  accompanied  by  a  cwfain  degree  of 
liumidity,  aoceierates  the  evolution  of  the  difTerent  parts  of 
the  emhryo. 

S.  Air  is  as  useful  to  plants,  in  contributing  to  th«r 
germination  and  growth,  as  it  is  necessary  to  animBls  for 
respiration  and  the  general  functiona  of  life.  Were  b  seed 
totally  withdratm  from  contact  with  air,  it  would  acquire 
no  hind  of  development.  Homberg,  however,  says  he  got 
some  seeds  to  germinate  in  the  vacuum  of  an  air-pump ;  but 
aithongh  the  experiment  has  frequently  been  repeated,  the 
same  results  have  never  been  obtained.  It  is,  therefore, 
certain  that  air  is  indispensably  necessary  for  germinatioD. 
M.  Theodore  de  Saussure,  whose  testimony  is  of  ouch  weight 
in  the  experimental  part  of  vegetable  physiology,  is  of  <^i- 
nion  that  Homberg's  experiments  cannot  in  tlte  least  inva- 
lidate this  truth,  and  that  the  conclusions  which  he  has 
drawn  from  them  must  be  considered  as  imperfect,  and 
possessed  of  little  accuracy. 

Seeds  buried  too  deeply  ia  the  ground,  and  thus  with- 
drawn from  the  action  of  atmospheric  air,  have  often  re- 
mained for  a  very  long  time  without  exhibiting  any  sign  of 
life;  but  when,  by  some  cause,  they  have  been  brought 
nearer  the  surface  of  the  ground,  so  as  to  come  into  contact 
with  the  ambient  lur,  their  germination  has  been  effected. 

As  air  is  not  a  simple  body,  but  is  formed  of  oxygeo  and 
azote,  does  it  owe  its  action  to  the  mixture  of  these  two 
gases,  or  is  it  only  one  of  them  tliat  determines  the  influ- 
ence which  it  exercises  upon  the  phenomena  of  germim- 
tion  ? 

The  action  of  wr  upon  plants,  at  this  first  period  of  their 
development,  presents  the  same  circumstances  ae  in  the 
respiration  of  animals.  It  is  the  oxygen  of  air  that,  in  the 
act  of  respiration,  is  the  priucipnl  agent  in  giving  the  blood 
the  qualities  which  arc  to  render  it  fitted  for  the  develop- 
ment of  all  the  organs  ;  aud  the  same  oxygen  aide  and  fa- 
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i-ilitatea  the  germination  of  plants.  Seeds  placed  (a  uEotie 
gaa  or  carbonic  acid  gas  are  unable  to  germinate,  and 
quickly  parish.  Wo  know  that  animals  placed  in  similar 
circtimHtnuces  cease  to  respire,  aud  die.  But  it  is  not  in  a 
pure  atid  Hcparate  state  that  oxygen  produces  so  favourable 
an  effect  upon  the  evolution  of  the  gcnns.  In  lliis  state  it 
accelerates  germination  at  first,  but  soon  puts  a  stop  to  it 
by  the  too  great  activity  which  it  commuiiicntea.  Accord- 
'"S'y*  seeds,  plants  and  animals,  aro  unable  to  germinate^ 
respire  or  live,  in  pure  oxygen  gns.  Another  substanoe 
mnst  be  mixed  witii  it  to  moderate  it«  activity,  before  it 
can  be  rendered  fit  for  respiration  and  vegetation.  It  has 
been  found  that  a  mixture  of  hydrogen  or  azote  renders  it 
better  qnaliJiod  to  perform  this  office,  and  tliat  the  betC 
proportions  for  the  mixture  are  one  part  of  oxygen  to  three 
[larts  of  axote  or  hydrogen. 

The  oxygen  absorbed  during  germination  combines  with 
tlie  excess  of  carbon  which  the  young  plant  contaius,  and 
forms  carbonic  acid,  which  is  expelled.  Dy  this  new  com- 
bination, the  principles  of  the  cndoMporm  being  no  longer 
the  same,  the  feciila  of  which  it  is  composed,  and  whicb 
was  insoluble  before  germuiation,  becomes  soluble,  and  is 
often  ]iartly  abeorlied,  to  afford  the  first  materials  of  nutci> 
tion  to  the  embryo. 

Certain  substances  appear  to  have  a  decided  infiuence  in 
accelerating  the  germination  of  plants,  as  wo  loam  from 
the  experiments  of  llimiboldl.  Tliat  illustrious  naturalist, 
lo  whom  almost  every  department  of  human  knowledge  is 
indebted  for  some  improvement,  and  in  many  cases  for  the 
perfection  which  it  lias  now  attained,  has  shewn  that  the 
Bcc<l8  of  the  cultivated  C'resa  (Lepidium  aativum),  when 
placed  in  a  solution  of  chlorine,  germinate  in  Jive  or  six 
hours ;  whereas,  if  placed  in  pure  water,  tficy  would  re- 
quire thirty-six  hour§  to  attain  tJic  same  state.  Certain 
exotic  soeds,  which  had  resisted  every  method  that  had 
been  tried  to  make  lliom  genoinatc,  became  perfectly  de- 
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v(!lo]H3cl  in  a  aolution  of  the  sanio  subttanGe.  He  further 
observed,  tiiat  all  siibstanceH  wbicli  readily  yield  a  part  of 
their  oxygen  to  water,  sucb  as  many  inetiillic  oxides,  nitric 
aud  Bulphiiric  acids  siiflicii'iilly  diluted,  accelerated  tlie  evo- 
lution of  seedfi,  but  at  tho  same  time  produced  the  effect 
which  we  have  remarked  as  resulting  from  pure  oxygen, 
that  of  exliuuBtin^  the  young  embryo  And  quickly  destroy- 
ing ilB  vitality. 

Although  seeds  are  usually  placed  in  earth,  to  ^erminale 
there,  this  circumstance  is  not  absolutely  necessary  for  tbHr 
development,  as  we  every  day  eec  seeds  germinating  very 
well,  and  with  great  rapidity,  in  fine  Bjwnges,  or  other  T»o- 
dies  which  are  kepi  soaked  «'illi  water.  But  let  it  not  be 
imagined  that  earth  is  entirely  useless  or  unnecessary  for 
vegetation ;  for  the  plant  extracts  from  it*  by  its  roots,  truh' 
stances  which,  after  converting  tJiem  into  nutritions  ele- 
ments, it  is  enabled  to  assimilate. 

Light,  GO  lar  from  accelerating  the  development  of  the 
organs  of  the  embryo,  retards  it  in  an  evident  maimer.'  In 
fact,  seeds  always  germinate  much  more  rapidly  in  darit- 
ncss  than  when  exposed  to  the  light  of  the  sun. 

All  seeds  do  not  take  the  same  time  in  beginning  to  B**" 
minate.  Very  remarkable  differences  are  exhibited  in  this 
respect.  Thus  some  seeds  germinate  in  a  very  ^ort  po- 
riod :  the  Cress  in  two  days ;  Spinach,  Turnips,  and  Kidney- 
beans  in  three  days;  tlie  Lettuce  in  four;  Melons  and 
Gourds  in  five;  most  of  the  Graminea>  in  a  week  ;  HyaBop 
at  the  end  of  a  month ;  others  remain  for  a  ^'ery  long  ui^- 
riod  without  showing  signs  of  germination ;  some,  and 
chiefly  those  which  have  the  cpis|>erm  very  hard,  or  arc 
surrounded  by  a  woody  endocarp,  germinate  only  at  the 
end  of  a  year;  while  the  seeds  of  the  Hasel,  the  RotM^,  the 
Cornel,  and  others,  are  not  developed  until  two  years  after 
they  arc  placed  in  the  ground.  "  - 

Having  now  gix-en  a  brief  account  of  the  circttCaatanbte 
by  which  germination  js  cffcclcd  or  favoured,  let   ns  e\A- 
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iitittv  tlie  gcncrnl  pli(Mi(iiueiia  of  tliut  l'uti<-tiuii,  after  wLicli 
wti  tt}ial)  pr«sciil  M>ine  detAils  n-laliiig  to  t}io  pcouliitntiea 
wliich  it  pretteiiU  in  monocotyledoiious  and  dicotyledonous 

plHIltS. 

The  lii'st  visible  effect  of  germi nation  is  Uie  swelling  of 
Die  Hiu],  nnd  tlic  softeiiiug  of  tlie  enveIoj>ee  wbicli  cover  it. 
Tliese  envelopes  burst  at  a  period  wliicli  varies  in  different 
plants.  Tlie  bursting  of  tbe  episperm  sometimes  Uikes 
place  in  a  manner  c^uite  irregulai',  as  in  the  Kiduey-bean 
and  Com  niou  Beau  i  while,  at  other  times,  it  takes  place 
with  a  uniformity  and  regularity  which  are  presented  by 
all  the  individuals  of  the  Kame  species.  The  latter  circuoi- 
etance  is  chiefly  observed  in  seeds  ivhieli  arc  furuialied  with 
an  embryotegium^  a  kind  of  opercul  iim  which  separates  from 
the  episperm  to  allow  the  embryo  to  pass ;  att,  for  example, 
in  the  Vir^nian  Spidorwort  (  Tradtscatitia  rirginicaj^  Com- 
metina  cummunis,  I'hmtix  daeti/tifcra,  and  several  other  mo- 
nocutyledonous  plants. 

The  embryo  takes  tlie  name  of  I'laniuky  or  young  plant, 
as  soon  as  it  bt^ins  to  be  developed.  There  are  then  die- 
tiogriished  in  it  two  extremities,  which  always  grow  in 
opposite  directions.  One  of  these  extremities,  which  is 
formed  by  the  gemmulc,  tends  upwards  to  the  region  of  air 
and  li|;)it,  and  is  named  the  ascauiinij  tMudci.  The  other, 
which  passes  deeper  into  the  earth,  and  Urns  follows  a  di- 
rection tlie  reverse  of  the  first,  bears  the  name  of  thacend- 
itig  caudex.     It  is  formed  by  tlie  radicular  body. 

In  most  cases,  it  is  the  descending  caudex  or  the  radicle, 
tliat  liret  experiences  the  effects  of  germination.  That  ex- 
tremity is  observed  to  become  gradually  more  prominent, 
elongate,  and  constitute  the  root,  in  the  ExorliUa.  In  the 
Endarhiza,  on  the  contrary,  the  coieorhiza,  pushed  out  by 
the  radicellar  tubercles  which  it  contains,  sometimes  elon- 
gates, and  undci^oee  considerable  distension  before  burst- 
ing, while,  at  other  times,  it  yioldn  directly,  and  allows  the 
radicellar  tubercles  which  it  covered  to  protrude.     ,„  „    ,,, 
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During  this  time,  the  gemmulo  docs  uot  remaiD  inert 
and  stationary.  From  being  at  Arst  concealed  between  lb« 
cotyledons,  it  rises  upwards,  elongates,  and  proceeds  in  the 
direction  of  the  surface  of  the  ground,  when  it  has  been 
covered  with  earth.  If  it  hue  a  colcoptile,  it  elon^teia  and 
dilates ;  hut  tlie  gcmmule,  which  grows  more  rapidly, 
presses  upon  it,  perforates  it  at  its  upper  and  lateral  part, 
and  makes  its  appearance  at  the  outride. 

Wlien  the  ascending  caudcx  begins  to  be  developed  be> 
neath  the  point  of  insertion  of  the  cotyledons,  it  r&ises 
them,  and  carries  them  out  of  the  ground.  Cotyledons 
which  exhibit  tiiis  phenomenon,  are  then  named  epigeal*. 
They  enlarge,  sometimes  even  become  thinner,  assume  • 
foliaceouB  apjtearauce,  and  are  then  named  aeminal  Uares. 

When,  on  the  contrary,  the  ascending  caudex  commences 
above  the  cotyledons,  the  latter  remain  concealed  in  the 
ground,  and,  in  place  of  acquiring  any  increase  of  siz<^ 
diminish,  wither,  and  at  length  disappear  entirely.  Tliey 
are  then  named  hi/pogeai  cotyledons  f. 

When  the  gemmule  has  reached  the  o[>en  air,  the  lenflela 
of  whicli  it  is  composed  are  unrolled,  spread  out,  and  pt«> 
sently  acquire  all  the  characters  of  leaves,  the  fuuetlons'  of 
which  they  speedily  perform. 

But  what  are  the  uses  of  the  accessory  parts  of  tbe  seed, 
in  other  words,  of  the  episperm  and  endosperm  ? 

The  use  of  the  episperm,  or  proper  covering  of  the  seed 
is  to  prevent  the  water,  or  other  substances  in  which  n 
seed  germinates,  to  act  too  directly  upon  the  matter  of 
which  the  embryo  is  composed.  It  performs,  in  sumo  mea- 
sure, the  office  of  a  sieve,  through  which  there  can  pass 
only  the  finest  earthy  molecules.  Duhainel,  in  fact,  re- 
marked that  seeds,  from  which  their  proper  integument  U 

*  From  ir.,  ii[x>n,  alxive,  and  y^,  earth  i — ming  above  U>c  auriace  uf  tbe 
ground. 


f  Pros)  v*^  under,  and  7^e9rtJ);—^9«4!)|ili^uii4^Xroupil, 
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Blri|>|ie<l,  •^om  gcrmiiiaUi,  or  produce  slooder  and  de- 
fvrmMl  plftuts. 

The  endosperm,  which  \b  not  always  prosenti  w  notliiiig 
but  the  residuum  of  tha  water  contained  in  the  cavity  of 
the  ovul^  where  tlie  embryo  was  developed.  This  fluid, 
which  Malpiglii  compared  to  llie  liquor  amoii,  wlieii  il  had 
not  been  entirely  absorbed  during  the  formation  and  growth 
of  tlio  embrj'o,  gradually  acquiree  cousistetice,  thickeuH,  aud 
at  length  forms  a  solid  mass,  in  which  the  embryo  ifi  en- 
closed, or  ujK>n  the  surface  of  which  it  is  merely  applied. 
This  mass  is  the  auio«pemu  Tliis  is  the  reason  why  tliat 
body  has  always  an  innrganic  aspect.  Sometimes  all  the 
fluid  contained  in  the  interior  of  the  ovule,  and  which  has 
not  been  employed  in  nourishing  the  embryo,  does  not 
harden,  part  of  it  rcjnaining  fluid.  This  is  very  well  seen 
in  the  Cocoa-nut,  for  example,  whit^h  contains  within  its 
kernel  a  greater  or  less  quantity  of  a  kind  of  mild  emulsion 
of  a  white  colour,  which  is  known  by  the  name  of  Cocoor 
viilk. 

The  origin  and  first  uses  of  the  endosperm  show  of  tliem- 
selves  the  uses  to  wliicli  nature  has  intended  it  to  be  applied 
in  germiuatiuu.  It,  in  fact,  supplies  the  young  plant  with 
its  first  aliment.  The  changes  which  it  tlien  undergoes  iu 
its  chemical  composition,  aud  the  nature  of  its  elements, 
render  it  perfectly  fit  for  tliie  use. 

In  some  plants,  however,  tlic  endosperm  is  so  hard  and 
compact,  that  it  requires  a  long  period  to  soften  aud  be 
reduced  to  a  more  or  less  fluid  substance,  which  can  be 
absorbed  by  the  embryo.  But  this  phenomenon  always 
takes  place. 

If  an  embryo  bo  deprived  of,  or  separated  from,  the  en- 
dosperm which  accompanies  it,  it  becomes  incapable  of 
being  developed.  It  is  therefore  evident,  that  the  endo- 
sperm is  intimately  connected  with  its  growth. 

The  cotylodoDcs,  in  many  cases,  appear  to  perform  func- 
tions similar  to  those  of  the  endoeperm.      For  this  i 
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son,  tiie  celebrated  naliimliet  Bonuet  called  them  veffttoNi: 
mammee.  If  the  two  cotyledons  lie  removed  from  au  em- 
bryo,  it  fade*,  and  ceaees  to  receive  any  fiirther  develop- 
ment. If  only  one  be  removed,  it  may  still  vegetate,  bat 
only  ill  a  feeble  and  languisliing  manner,  like  a  sirkty  and 
iQutilated  object  It  is  a  very  remarkable  fact,  that  a  dieo- 
tyledoHouB  embryo,  that  of  the  Kidney-beau,  for  example, 
may  be  split  and  separated  into  two  lateral  parts,  \vith(mt 
detriment ;  for,  if  each  part  contain  a  perfectly  entire  «h 
tj'ledon,  it  will  germinate  as  well  as  an  entire  embryo,  imd 
give  rbe  to  as  strong  and  vigorous  a  plant. 

Lastly,  as  lias  been  proi-ed  by  the  experiments  of  MM. 
De«fontainee,  Thouin,  Labillardiere,  and  Vaete),  it  is  raf^ 
ficieiit  to  water  the  cotyledons  to  sec  the  whole  embryo 
grow  and  dcvelopc  its  parts. 

The  great  difference  of  structure  between  the  monoeoty- 
ledonous  and  dicotyledonous  embryos,  has  a  remarkable 
influence  upon  their  peculiar  mode  of  germination.  It  is 
therelore  necessary  to  examine  the  phenomena  of  germina- 
tion aa  exhibited  in  each,  that  we  may  the  better  understand 
the  mechanism  of  that  function  in  these  two  great  classes. 
We  shall  be^n  with  the  exorhizal  or  dicutyledotioue  em- 
bryos, it  being  more  easy  to  observe  in  them  the  Buccessive 
development  of  the  various  organs  of  which  they  arc  com- 
posed. 

I,  Germifiation  of  the  Exorhizal  or  Dicotyhdvnous  Embryoa. 
In  the  dicotyledonous  embryo,  the  radicle  is  generally 
conical  and  protuberant;  the  caulicle  is  cylindrical;  and 
the  gemmule  is  naked  and  concealed  between  the  baaea  of 
the  two  cotyledons,  which  are  placed  face  to  face,  and  are 
directly  applied  upon  each  other  •. 

"  111  some  verj  rare  eases,  the  two  cotyledons,  instead  uf  being  applied 
directlv  fhce  to  Au¥,  nre  separated  in  a  considerable  d^rce,  and  idjot^  or 
less  divergent.  This  Is  oWrred,  tor  example,  in  the  genera  *fim>mirt  and 
fliiiiin  iir  Bodlea  of  the  famUv  uf  Monimiaceie. 
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Such  i*  the  diapoaitioo  of  tlie  coiutituent  parU  of  the  em- 
bryo previous  U>  germiiialioii.  Lot  us  observe  tbe  elmnffw 
whicli  tiiey  undergo  wbeu  tliat  function  begins  to  be  per- 
formed ;  and,  in  order  tliat  what  we  have  to  Kiy  may  bfl 
more  readily  understood,  let  us  lake  the  Kiduey-beuti  for  an 
example  (Fig.  146.  a  the  hiium,  l>  the  micropile),  and  fol- 
low iu  dcvehipment  tlirougli  ila  diflferent  stages.  Tlie  entire 
mass  of  the  seed  becomes  tirst  impregnated  witJi  humidity 
and  swells.  The  cpixperm  becomes  torn  in  an  irregular 
manner  (Fig.  1-17.)  Preseutly,  the  radicle  (Fig.  148  a, 
149  a),  which  formed  a  small  conical  prominence,  begins 
to  elongate,  penetrates  into  the  ground,  and  gi^'es  rise  to 
small  lateral  ramifications  of  extreme  delicacy.    Boon  after* 
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tbe  gcmmnle  (Fig.  149  b),  which,  until  now,  has  remained 
concealed  )>etween  the  two  cotyledons  (Fig.  148  b  b),  rises 
upwards,  and  becomes  a]tpnront  at  the  exterior.  The  oau- 
liclo  (Fig.  150  b)  elongates,  and  raises  tbe  cotytedona  out 
of  the  ground,  while  the  radicle  (Fig.  150  a)  proceeds  (Kf- 
thcr  into  it  and  ramifies  there.  The  two  cotyle<lons  then 
separate,  and  tho  gemmiile  is  entirely  free  and  uncovered 
(Fig.  ISOfc),  Ibe  leaflets  of  which  it  is  composed  spread 
out,  enlarge,  become  green,  and  already  l>cgiii  to  extract 
from  the  atmospberc  a  portion  of  the  fluids  which  are  to  bo 
employed  in  elfecting  the  growth  of  the  young  plant. 

Germination  is  now  ended,  and  the  second  period  of  the 
life  of  tbe  plant  commences. 

When  tbe  embryo  is  endospermous,  that  ie,  when  it  is 
accompanied  by  an  endosperm,  the  phenomena  take  place 
in  the  same  manner,  hut  the  cudospcrro  acipiires  no  enlarge- 
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menl^  but,  on  the  coutrary,  Bol'tans,  and  gradually  disHp- 
pean. 

Some  dicotylcdonoiia  plants  liave  a  peculiar  mode  of  gei^ 
inination.  Thii§,  for  example,  we  very  ofYen  And  einbryoB 
that  )iav«  already  germinated,  in  the  interior  of  certain 
IVuits,  which  Are  entirely  rlosed  all  round.  This  is  uot  ud- 
frequently  seen  in  the  fruits  of  the  Lemon  tree,  in  which  it 
is  not  rare  to  find  §ereral  needs  itlready  in  a  geriniiiating 
state. 

The  Mangrove  (Rhizophora  Mangle),  a  tree  which  inha- 
bits salt  marsheR  and  the  shores  of  the  sea  in  the  equiiioxial 
r^ons,  presents  a  peculiar  kind  of  germination,  which  is 
nut  less  remarkable.  Its  embryo  begins  to  be  developed, 
while  the  seed  is  still  contained  in  the  pericarp.  The  ra- 
dicle ])rcsses  against  the  pericarp,  which  it  wears,  and  at 
length  perforates.  It  elongates  at  the  outside,  8ometiine« 
more  than  a  foot.  The  embryo  then  becomes  detached,  and, 
leaving  the  cotyledonary  body  in  the  seed,  falls  off,  the  ra- 
dicle first,  sinks  into  the  mud,  and  there  continues  to  groA'. 

In  tlic  Horse-chestnut,  the  Common  Chestnut,  and  sooie 
other  dicotyledonous  plants,  the  two  cotyledons,  which  kre 
very  large  and  thick,  are,  in  mpst  cases,  directly  outtetL 
Germination  takes  place  in  the  following  manner :  the  t^ 
dicle,  as  it  sinks  into  the  ground,  elongates  the  base  of  the 
two  cotyledons,  and  thus  disengages  the  gemmule,  whieli 
soon  shows  itself  above  ground  ;  hut  the  two  ootylodous  an 
not  raised  by  the  gemmide,  but  remain  hypogeul. 

'    2.   Germination  of  the  Endorhizal  or  Monocotytedonotts 
Embryos. 

Monocotyledonous  embryos  generally  undergo  fewer 
clianges,  during  germination,  than  those  of  dieotyledonone 
plants ;  which  is  caused  by  the  uniformity  of  their  int«rtial 
alrueture.     In  fact,  they  have  very  fre*|uently  the  appear- 
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mice  i>t  a  tieaby  body,  in  which  the  orgtuw  tbat  cuter  iulo 
their  oninpoHitiou  can  witli  difficulty  he  (listiDgiiimhed. 
Embrvos  of  this  kijid  miiat,  therefore,  be  aiibmilted  to  ger- 
mination, heforo  their  structui'e  ctui  be  projicrly  underttood. 

Aa  in  the  Dicotyledonee,  the  nidiculiir  extrcmily  >s  that 
wliich  is  first  developed.  It  elongiitoe,  and  its  culeurliiza 
htirHts  to  allow  a  passage  to  the  radicular  tubercle,  which 
eulai^s,  and  [uirsqb  downwards  into  the  gruund.  Several 
radicels  usually  Rpring  from  the  lateral  and  inferior  parts  uf 
the  cnulicle.  When  they  have  acquired  a  certuia  develop- 
meat,  tlie  principal  radicle  is  destroyed,  and  disapiiears. 
Accordingly,  monocotyledouotis  plaota  never  have  a  taper- 
ing rout  like  the  dicotyledonous. 

The  cotyledon  which  contains  the  gemmulc,  always  en- 
larges more  or  less  before  it  is  perforated  hy  that  organ, 
which  generally  issues  at  the  lateral  part  of  tlie  cotyledon, 
scarcely  ever  at  the  eummit.  In  fact, 
the  gcmmule  is  always  nearer  one  of 
its  sides,  and  its  summit  is  always 
ohiiqne.  When  the  gemmule  has  per- 
forated the  cotyledon,  the  latter  changes 
into  a  kind  of  sheath  which  embraces  , 
tlte  gemmule  at  its  base.  It  is  to  Uiis 
tJiuath  that  the  name  of  cokopttle  lias 
been  given.  Fig.  15l>  represents  a 
seed  of  the  Maize  in  a  state  of  germi- 
nation ;  a  is  the  body  of  tbc  seed, 
formed  hy  the  farinaccouii  endosperm ;  rig.  iji. 

b  the  cotyledon,  winch  has  bccoine  elongated,  and  contains 
within  it  the  geminuJe  c,  which  has  perforated  it«  upper 
and  lateral  part ;  d  the  coleorhiza,  which  contained  the 
priuci{H>l  radicle ;  e  the  point  at  which  the  radicle  f  lias 
{lerforateil  the  coleorhiza  \  g  g  g  radicels. 

But  it  not  iinfreqiiently  happens  that  a  part  of  the  cotv- 
ledou  rciuaiuA  engaged,  either  in  the  interior  of  the  ondo- 
s[>crm,  or  in  the  epitii>erm;   no  that  i(   is  oiily  the   jmrt 
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nearest  the  radicle  that  is  drawn  fordi  by  Ae  derelopment 
of  the  latter.  Figs.  152.  and  153.  represent  the  seed  of  tbe 
Indian  Shot  (Carnia  Indica). 
Fig.  152.  a  longitudinal  see* 
tion ;  a  the  episperm ;  b  the 
endoepenn ;  c  the  monocotjr- 
ledonouB  embryo.  Fig.  153. 
the  embryo ;  a  the  cotyledon ; 
h  the  gemmule  enclosed  with-  rif.  i«.  f^  ui 

in  the  cotyledon,  which,  at  germination,  eloi^atea,  perfo- 
rates the  cotyledon  laterally,  and  becomes  if ;  c  the  radicle 
contained  within  a  coleorhiza,  which  it  perforates  at  c*  tA 
pass  into  Uie  ground. 
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CHAPTER  XV. 


CIASSIFICATION  OP  THE  DIFFZBENT  SPECIES  OF 
FBUITS. 


In  the  two  preceding  chapters,  wc  have  oxamined  somfr*'  , 
what  in  detail  the  various  organs  which  enter  into  the  com-'  I 
ponition  of  K  ripe  nnd  perfect  fruit,  and  have  eliown  timt  W  I 
always  coneiets  of  two  parte,  the  pericarp  and  the  seed.  Wrf  I 
Iiavc  now  to  descrihe  the  ditfcrent  modifi  cat  ions  presenteit  I 
hy  the  fruit,  considered  as  a  whole,  or  riewed  in  rcferenca  [ 
to  the  a^^egate  of  its  constituent  parte. 

It  will  easily  he  conceived  that  there  must  he  man)^ 
species  of  fruit«,  all  roore  or  less  distinct  from  oach  othe: 
when  we  consider  the  varieties  of  form,  structure,  and  con- 
sistence, the  variable  numher,  and  relative  position  of  tb«  | 
seeds  and  other  parts,  which  fruita  present.     Their  class; 
cation,  in  fact,  is  one  of  the  most  difficult  parts  of  botany}  | 
and,  notwithstanding  the  efforts  and  labours  of  the  many  I 
celebrated  botanists  who  have  made  it  a  special  object  of  \ 
study,  IK  still  far  from  having  attained  the  degree  of  accu- 
racy and  precision  exhibited  by  most  of  the  other  branches 
of  the  science.    Some  authors  have  brought  together,  under 
a  pommon  denomination,  species  which  are  essentially  dif- 
ferent in  their  form  and  structure ;  while  others,  by  multi- 
pljnug  in  too  great  a  degree  the  number  of  di^nsions,  and 
establishing  them  U]ion  characters  too  minute  and  t<io  van*  . 
able,  have  done  equal  injury  to  the  advancement  of  thi*  I 
department  of  carpologj-.     In  this  work  we  shall  describa  [ 
only  the  species  of  fruit  which  are  truly  distinct,  and  have  | 
goo<l  characters ;   those,  in  short,  which  have  been  es 
blished  hy  common  use,  or  which  have  been  adopted  by  the 
greater  number  of  botanists. 
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Friiite,  coiisWcreJ  in  a  gwiicriil  point  of  view,  have  iteen 
divided  in  variotiB  ways,  and  have  received  particulsr 
names.  Tliua,  the  name  of  simple  fruit  lias  been  ^ven  to 
that  wtiicli  proceeds  from  a  single  pistil,  contained  in  a 
flower;  of  ivliich  kind  is  tlie  Peach,  the  Cherry,  &c.  A 
muitiple  fruit,  on  the  contrary,  is  that  proceeding  fmm  se- 
veral pistils  contained  in  the  same  flower:  for  example,  tlie 
Rasp,  ihe  Strawberry,  tlie  fruit  of  the  genera  Rantmcuftts, 
CUtuatis,  kc.  Lastly,  the  name  of  roM/WMHti  fruit  U  giv^n 
to  that  wliich  results  from  a  greater  or  less  number  of  pistils 
placed  close  together,  and  often  united,  but  all  coming  from 
distinct  flowers  situated  very  near  each  other;  as  in  the 
Mulberry. 

According  Ut  the  nature  of  their  pericarp,  fruits  are  dis- 
tinguished into  dri/  KnAfifithy,  Dry  fmita  arc  those  whose 
pericarp  is  thin,  or  formed  of  a  substance  generally  contain- 
ing little  juice.  Fleshy  fruits,  on  the  contrary,  hara  a  thick 
and  succulent  pericarp,  and  their  sarcocarp  in  particular  is 
very  large.    Of  this  kind  are  Melons,  Poaches,  Apricota^  Snt. 

Fruits  may  remain  entirely  closed  in  all  parts,  or  nuy 
oj)en  into  a  determinate  number  of  pieces  named  vaivtt. 
From  these  circumstances,  fruits  are  distinguished  iuto  ib>- 
hiscetU  and  indekiscerU.  The  latter,  when  they  are  dry,  are 
also  named  capsular  fruits. 

According  tc  the  number  of  seeds  which  they  contain, 
fruits  are  divided  into  oligospemuma  and  pofynpermous.  Oli- 
gospermous  fruits  are  those  wliich  contain  only  a  small 
number  of  seeds,  ^lich,  in  moat  cases,  is  precisely  deter^ 
mined  :  whence  the  epithets  monospermous,  dtspermoua,  tri- 
spermous,  tetraapennoug,  petitaspertnous,  he,  applied  to  the 
fruit,  to  denote  that  the  number  of  its  seeds  is  one,  two, 
three,  four,  five,  &e.  PolyspemioUB  fruits  are  all  tlioae 
which  contain  numerous  seeds,  the  precise  number  of  which 
it  is  unnecessary  to  determine. 

There  are  fruits  in  which  the  pericarp  is  so  thin,  and 
adheres  so  closely  to  the  seed,  as  to  become  coufoundcd 
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with  iL  LiiiniEus  considered  tliese  tViiiUi  aa  iiaked  seeds. 
Tliey  liave  obtaiiied  tbc  oame  of  pKewhspervis.  Such  ar^ 
the  aeeds  of  the  GramineK,  the  Lahiats,  the  Synanthereo^ 
&c. 

It  18  of  great  importaoce  to  poaaeBB  an  accurate  know* 
ledge  of  the  dilTcreut  apccies  of  fruit,  aud  to  be  able  to  dis- 
tiiiguiah  them.  In  fact,  the  fruit  very  often  aRords  a  baaia 
to  the  arrangcmeut  of  plants  ixiUi  iiutural  families  ;  and  the 
charnctcra  w)iich  are  obtained  from  an  attentive  examine- 
tion  of  it  generally  lead  to  the  moat  happy  results  in  the 
methodical  clasaification  of  plants. 

To  simplify  the  atudy  of  the  nomenclature  of  fruits, 
we  shall  divide  them  into  three  classes.  In  the  first  class, 
we  shall  bring  together  all  the  simple  fruits,  or  tliose 
originating  from  a  ungle  pistil  contained  in  a  flower.  This 
elms  we  shall  subdivide  into  two  sections,  in  one  of  which 
will  he  placed  llie  dry  fruits,  and  in  the  other  the  fleshjr 
fruits.  The  second  class  will  contain  the  fruits  produced 
by  the  collocation  of  several  pistils  in  the  same  flower,  in 
other  worda,  tlie  mu/tiple  fruits.  Lastly,  in  the  third  class, 
we  sliall  treat  of  the  compound  flowers,  or  tlioac  formed  by 
ee\'erBl  flowers,  which  are  at  first  distinct,  but  which  unit« 
so  as  to  constitute  a  single  fruit. 


CLASS  FIRST.— SIMPLE  FRl'lTS. 

Sect.  I. — Drv  Fbcits. 


•  IndehisceiU  Dry  FruiU- 

Dbv  and  Indeluscent  Fruits  are  generally  oliguspermoim^ 
or  contain  a  very  small  number  of  seeds.   Their  pericarp  ii   I 
usually  rather  thin,  or  adheres  to  the  proper  integument  of  I 
the  seed;  a  circumstance  which  induced  the  older  butaDi^ita  ] 
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to  conaider  tliem  as  naked  Beed%  or  Beeda  deiiitnte  id  peri* 
carp.  They  are  the  true  paeudoapermst .  The  foUowiaflf 
species  are  difitinguished:— 

The  Cariopsis  (Rich.);  a  monospermoosy  IndeUsceiU 
fruit,  of  which  the  pericarp  is  very  tbio,  and  inrinuitely 
confounded  with  the  seed,  so  as  not  to  be  distinguiBluible 
from  it.  This  species  belongs  to  nearly  the  whole  fiunily 
of  the  GraminesB,  such  as  Wheat,  Barley,  Rioe^  &c» 

Its  form  varies  considerably.  It  is  ovoidalin  the  Wheat 
(Triticumjy  elongated  and  narrower  in  the  Oat  (Avemit)^ 
irregularly  spheroidal  in  the  Indian  Com  (ZeaJ. 

2.  The  Akenium  (Rich.) ;  a  monospermoua  inddiiaoent 
fruit,  the  pericarp  of  which  is  distinct  from  the  proper  ba* 
tegument  of  the  seed ;  as  in  the  Synantherese,  sueh  as  the 
Sunflower  (Helianthm  annuusjf  Thistles,  &c. 

Not  unfrequently  the  Akenium  is  crowned  by  farisilee 
or  chaffy  substances,  which 
constitute  what  we  have  de- 
signated by  the  name  Pap-» 
/n«  (Fig.  154,  156.). 

Sometimes    the    pappus 
forms  a  small  simple  mem- 
branous crown,  wliich  mar-  pig.  im.  Fig.  154. 
gins  the  upper  part  of  the  fruit  in  a  circular  manner  (Pt^ 
pus  marginalis). 

At  other  times  the  pappus  Ss  feathery  or  bristly ^  according 
to  the  nature  of  the  hairs  of  which  it  is  composed. 

3.  The  Polakenium  (Rich.).  Tliis  name  is  given  to  a 
simple  fruit,  which,  when  perfectly  ripe,  separates  into  two 
or  a  greater  number  of  cells,  which  may  be  considered 
each  as  containing  an  akenium ;  whence  the  names  dicAe- 
nium,  triakenium,  pentakenium^  according  to  the  number 
of  these  parts.  The  Umbelliferae,  such  as  Parsley  and 
Hemlock,  the  Araliaceae,  &c.,  furnish  examples  of  this  kind 
of  fruit. 
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*.  Tlie  Samara  (Owrtner)  (Fig.  156);  an  oligo^iMrmouft, 
coriHi^oui^  menibi-anouR  fruit,  much 
comiirt-Ksed,  liuviug  one  or  two  inde- 
liitu-cntrcllR,  which  areoFten  {iroloDg- 
*xl  latcnilly  ioto  wid^  or  brOBd  al^- 
peiida^g. 

Tlie  Acorn  or  Gland  (Gfatu)  {Fig. 
I.')7.) ;  a  single-eel Icil,  iiiduhisccDt  fi-uil,  o 
•equflnce  of  the  constant  abortion  of  several  oTules),  alw&y* 
proceeding  from  an  inferior,  many-celled  and  many-Kceded  , 
ovary,  of  which  the  pericarp  is  intimately  attached  to  th^ 
Bued,  and  always  presents  at  il«  summit  the  very  miniit* 
t«eth  of  the  limb  of  the  calyx,  and  is  in  part,  seldom  cntirelyj 
contained  in  a  Icind  of  scaly  or  teafy  involucre,  named  tb^  | 
Crip  (cupula)  ;  as  in  the  Oatts,  tlie  (lazel,  &c. 

The  form  of  acorns  \s,  in  general,  very  variable,  some 
being  elongated,  others  round  and  more  or  le««  Npherical. 
In  some  tlie  cupula  is  scaly  and  very  Hhort,  while  in  others 
it  is  very  large,  and  almost  entirely  covers  the  fruit. 

6.  The  Carccrulux  (Desvaux) ;  a  dry,  many-celled,  many* 
seeded,  indehiscent  fruit,  of  which  that  of  the  Lime-tree  is 
an  example. 

7.  Oynobasic  fruits  are  those  whoso  cells  are  so  separated 
from  each  other,  tliat  they  seem  to  constitute  so  many  dis- 
tinct fruits ;  and  the  stylo  appears  to  spring  immediately 
from  the  disk  or  gynobasis,  in  consequence  of  tito  great  de- 
pression which  Uie  axtH  of  the  fruJt  bus  experienced.  Of 
this  kind  is  the  fruit  of  the  Labiatie  and  Donigineoe,  which 
18  formed  of  four  akenia  united  at  their  base  upon  a  com- 
mon receptacle)  and  that  of  the  Simaroubea-,  Stc. 


•  •  DehUicmt  Dry  Fruits. 

Dehiscent  dry  fruits  arc  generally  polyspcrmoiis.  The 
number  of  their  vitlvex  and  cells  is  very  variable.  They 
are  designated  l)y  the  general  name  of  cajtsular  frnils. 
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1.  The  Fvllick  [FoUicuitK)  (Fig.  158.);  a  twin  or,  thron^i 
abortion,  eolittiry  fruit,  usually  membranoos,  ono-c«ll«d, 
ono-vulvcd,  opening  by  a  InngitutUuBl  suture,  U>  ttliich  is 
intornally  attai-hed  a  sutural  tropbospcrm,  which  becontm 
Tree  through  the  dahiaccncc  of  the  pericarp.  These«daatw 
rarely  attaclied  U)  the  two  edges  of  the  future.  This  speciw 
of  fruit  IS  peculiar  to  the  family  of  the  Apocinese-,  such  aa 
the  Rose-bay  (Neriunt  OkamlerJ,  /Uckpiat  aj^iacOy  Axle- 
piaa  vincetoxkum,  &c. 

2.  The  SUiipta  (Fig.  159.) ;  a  dry,  elongated,  bivalv« 
fruit,  the  seeds  uf  whifli  arc  attached  to  two  sutuml  iro- 
pho8{>winB.  It  is  commonly  separated  into  two  cells  by  a 
false  partition  parallel  to  the  valves,  which  is  merely  h  pro- 
longation of  the  trophospermR,  and  which  often  romaios 
upon  the  plant  after  tlio  valves  have  fallen  off.  This  fruit 
belongs  to  the  Cruciferw.  The  Wallflower,  the  Cabbage, 
the  Turnip,  &o.,  afford  examplos  of  it. 

3.  The  Siiictiia  (Fig.  160.)  scarcely  differs  from  the  last, 
being  merely  a  siliqua  whose  length  is  not  four  times  aa 
great  as  its  breadth.  The  silicula  sometimes  does  oot  ood< 
taiu  more  than  one  or  two  seeds.  Examples  of  the  sUIcqIs, 
which  also  belongs  to  the  Crucifcrre,  are  seen  in  the  fruite 
of  the  genera  7'hlaspi,  Lepidimn,  hatis,  &c. 

4.  The  Pod  or  Z^ume  (Legvmen)  (Fig.  161.),  is  a  two- 
valved  dry  IVnit,  the  seeds  of  which  are  attached  to  a  siugte 
tropho^>crm,  winch  follows  the  direction  of  one  of  the  su- 
tures.    This  fruit  belongs  to  the  entire  family  of  Iha  L>egu- 
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tninusu.-,  of  whicli  it  fonoN  tlie  prineipa]  character;  for  tx- 
mnple,  the  Pen,  the  Bean,  be,  .< 

Tho  |H>d  IB  naturally  one-cellod;  hut  Bometiinua  it  at 
tlivitliK)  into  two  or  a  greater  number  of  cella  by  fnisc  d'»i 
sopiments.  Thus  it  is  bUocular  in  AstrapaJiu.  Iti  the  g»4 
HUB  Cassia,  the  pod  is  eeparated  into  u  great  nuinbcr  ul' 
cells  by  transverse  fulsu  (lisBejiiments or ilia|thraguis.  Ibis 
clmracter  belongs  to  tho  wliolo  gcnns. 

Sometimes  the  p<id  seems  to  be  formed  of  articnlatcd 
l>)eecs,  aD<l  is  then  said  to  he  lomentaceoua  ;  as  in  the  genera 
Hippocrfpis,  Hedifitartim,  &c. 

At  other  times  it  is  inflated  and  Tceicular,  with  thin, 
semi  trans  I  tare  nt  walls ;  as  in  tho  genus  Colutea. 

The  number  of  seeds  which  the  pud  contains  \-arieB 
greatly.  Thus  there  is  only  one  in  Medicatjo  hipuhna; 
there  arc  two  in  tho  true  species  of  F.rvum,  &c. 

Sometimes  the  pod  is  entirely  indebiscent,  as  in  CnsaiA  I 
FiMula  and  other  species  of  the  same  genus;  but  these  v»«  I 
riations  aro  rare,  and  do  not  destroy  the  eharacters  peculia 
to  this  species  of  fruit. 

The  Pyxidiim   (Erh.)   (Rg.    163.),    is  n  dry  capsula 
fruit,    generally   globular,    opening 
transvcnicly  into  two  hemispherical 
^-alves  ;  as  in  the  genera  I^ytimacbia,  , 
Hyosct/amiig,  &c.      Authors  lutially 
designate  it  by  tbe  name  of  Capatda 


6.  The  EUiterium  (Rich.);  a  fruit 
often  raised  into  ridges,   and  sepa- 
rating naturally,  when  ripe,  into  as  many  distinct  eoccOf  \ 
wliicb  open  longitudinally,  as  in  the  Euphorbiace* ;  whence   i 
the  expressions  Iricoccoug,  muitkoccouM,  applied  to  this  kind 
of  fruit. 

The  cocca  are  commonly  connected  by  a  central  coiu- 
mclla,  which  remains  on  the  [tlant  after  tliey  have  drop|>ed. 

7.  The  Capsule  (('(ipsuh)  ■   this  is  a  genera!  lukmc  ap- 
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plied  (o  all  dry  Mid  dehiwent  frnila  wliidi  cannot  be  re- 
ferred to  say  of  tbe  above  specie*.  It  wtl)  eanly  b«  imagtoeJ 
that  the  capsules  must  be  exceedingly  Tsriable.  Thos 
there  are  soma  which  open  fay  pores  or  apertorea  formed  at 
Uieir  upper  part ;  aa  in  tbe  genets  Papaoer  and  AttHrrhi- 
mtm.  At  othw  times  these  porea  are  utnated  nosr  the  baae 
of  the  capsule.  Several  are  dehiscent  only  at  tbeirattmiBht 
it  being  closed  by  approximated  teeth,  which  separate  when 
the  fruit  is  ripe.  This  ii  observed  in  many  genont  of  tbe 
family  of  Ca^ophylles  (Fig.  16&). 

Sect.  II. — Flebht  Fruits. 

Fleshy  fruila  are  indehiscent.  Their  pericarp  ia  thick  and 
pulpy,  and  they  contain  a  variable  number  of  seeds.  The 
{Hincipal  are  the  following. — 

1.  Tbe  Dmpe  (Dnipa)  (Fig.  161.) ;  a  fleshy  fruit,  wliich 
contains  a  nucleus.  This  nucleus  is  formed  by  the  indti- 
rated  and  ossified  endocarp,  to  which  ia  joined  a  part  of  the 
sarcocarp  of  greater  or  less  thickneM ;  as,  for  example^  in 
the  Peach,  the  Plum,  the  Cherry,  &c. 

2.  T)io  Kut  (Nux)  differs  from  the  drupe  only  in  having 
the  sarcocarp  tliinner,  which  is  then  named  the  shell  (nau- 
CHm,)  Of  thia  land  is  the  fruit  of  the  Almond  (Amygdedut 
communisj,  and  the  Walnut  (Juglans  regta). 

3.  Tlie  Nuculanium  (Rich.)  is  a  fleshy  ftuit  proceeding 
from  a  free  ovary,  tliat  is,  an  ovary  not  crowned  by  the 
lobes  of  the  adherent  calyx,  and  cootaioing  within  it  scveml 
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nucloi,  which  bear  the  name  of  nucules  (Nucvlm,  Rich.)  Of 
thiB  kind  are  the  fruits  of  tlie  Elder,  the  Ivy,  the  RhamncK, 
au<l  the  Adirag  Sa/tota. 

4.  The  Mdonida  •  (Rich.,  Fig.  165),  is  a  fleshy  fruit,  pro- 
ceciling  from  several  parietal  ovaries  placed  close  together, 
aud  attaclied  to  the  tube  of  the  calyxt  which,  being  ofteii 
think  and  fleehy,  is  confounded  with  them ;  as  in  the  Peer^ 
the  Apple,  the  Medlar,  the  Rose,  &o. 

Id  the  melonida,  the  really  fleshy  part  of  the  fruit  is  not 
formed  by  the  pericarp  itself,  hut  is  produced  by  a  great 
thickening  of  the  calyx ;  as  may  easily  be  seen  by  atten- 
tively examining  the  fruit  in  the  different  stages  of  its 
growth. 

The  endocarp  which  covers  each  cell  of  a  melonida  is 
cartilaginous  or  osseous.  In  Uie  latter  case,  there  are  aa 
many  uucules  as  there  are  ovariea ;  aa  is  observed  in  tfao 
Medlar.  This  circumstance  has  caused  the  melonida  to  b« 
divided  into  two  varieties. 

I.  The  melonida  with  nucules,  or  that  of  which  the  eu- 
docarp  is  oseeous ;  as  in  the  genera  Mcspilwi  and  Cratttfftis. 

S.  The  pippin  melonida,  or  that  whose  endocarp  is 
simply  cartilaginous;  as  in  the  Pear,  the  Apple,  &c. 

*  Thit  tpeciea  of  fruit  lua  hitherto  been  incorrectl)'  defined  by  authoi%, 
IL  luving  beea  described  u  pmceeiliag  tram  an  lofeiiur  multilocuUr  uvu^t^    i 
with  dUtinct  celU.   But  we  hare  nlreul/  Jemnnstrated  the  great  diSerenc*    I 
that  exbts  between  the  truly  inferior  and  the  merely  parietal  ovaij'. 
When  the  orarv  to  inferior,  there  Is  never  more  than  one  In  the  aiine 
flower.    Now,  in  umt  of  the  true  HoiBcetE',  there  are  leveral  pistil^  the 
different  degree*  of  laterml  adhesion  of  which  to  the  inner  wall  of  the  calyx 
Mia^  be  gradually  tnrol.   Thus,  fur  example,  in  the  genus  n<ua,  the  pistil^ 
whiih  are  twelve  or  fifteen  In  number,  are  altat^hed  lu  the  tube  of  the  calrx    I 
only  by  a  small  pedicel  at  the  base  of  their  ovary.   In  the  gcncn  Crulaynt    1 
and  MitpUiu,  the  ovarlM  are  united  to  tlie  calyx  by  their  whde  out«r  liilft 
In  the  genera  Pgnu,  Maha,  &c.,  thc«e  onriea  arc  not  only  united  to  tlM 
calyx  Bt  their  outer  aide,  but  are  attatbed  to  each  other  in  arery  oiber    I 
part.     But  it  KiiBetIme»  happms  in  certain  Pears,  tliat  llie  orariM  remain    ' 
iliatinct  at  their  inner  ude>  to  that  a  cavity  of  greater  ur  less  enlenl  \» 
r>li»erved  at  the  centre  of  the  thiit. 
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The  melonida  beloDgB  eoEcltiidvely  to  the  fiuifily  <>f  Rbsa- 
omd^  in  whieh  it  is  assoeiated  with  some  miher  speciemmt 
frnitBy  which  are  frequently  mere  Tarielies  of  it. 

5.  The  BalausiUf  a  many-celled,  many-eeeded  fruity  al- 
ways proceeding  from  an  ovary  which  la  truly  inferior  and 
crowned  by  the  teeth  of  the  calyx;  as  in  (he  Pomegnmrntey 
and  all  the  true  Myrteee. 

6.  The  Pepcnida  (Rich.) ;  a  fleahy»  indehiflcent  or  ra^tife 
fruit,  with  several  cells  scattered  in  the  pulp,  each  contain- 
ing a  seed  which  is  so  united  to  the  internal  parietal  mem- 
brane of  each  cell,  as  to  be  separable  from  it  only  with 
difficulty.  This  fruit  is  observed  in  the  Melon^  the  Pum- 
jHon,  and  the  other  Gucurbitacese,  and  in  the  NympbaBcuseee 
and  Hydrocharideae. 

It  eometimes  happens  that  tibe  fleshy  parendiyma  wUoh 
occupies  the  centre  of  the  peponida  is  burst  and  torn  by  the 
rapid  growth  of  the  pericarp.  In  this  case,  the  central  port 
is  occupied  by  an  irregular  cavity,  which  has,  although  er- 
roneously, been  considered  as  a  true  cell.  This  is  observed 
particularly  in  the  Pumpion  (Pepo  macrocarpus).  But 
when  this  alleged  cell  is  carefully  examined,  it  is  found  not 
to  be  lined  by  an  internal  parietal  membrane  or  endooarp^ 
which  evidently  shows  it  to  be  merely  accidental  and  not 
a  true  cell.  In  fact  it  does  not  exist  in  all  the  species;  and, 
in  those  in  which  it  occurs,  it  does  not  make  its  appearance 
until  they  begin  to  ripen. 

The  true  organization  of  the  peponida  may  be  seen  in  the 
Water  Melon  (Ctumrbita  CitruUusJ.  In  this  species,  the 
central  part  always  remains  full  and  fleshy  at  every  period 
of  its  growth.  Each  seed  is  contained  in  a  separate  cell,  to 
the  walls  of  which  it  adheres  only  by  its  point  of  attach- 
ment, the  hilum.  In  this  case,  it  would  seem  as  if  Nature, 
which  in  almost  all  the  other  species  of  this  family,  alters 
and  modifies,  in  some  degree,  the  true  structure  of  this 
fruit,  had  determined  to  preserve  one  of  them  which  might 
disclose  the  natural  and  original  type  of  the  others. 
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7.  The  Hegpcridium  (Dobvbux)  ;  a  6eshy  fruil,  wJlli  a 
very  tliick  envelope,  and  divided  iDternally  into  several  cells 
by  membranous  diasepimeate,  wliieh  may  be  separated 
wiUiout  laceration ;  as  in  tlie  Orange  and  Melon. 

8.  TLo  Berry  (JiaccaJ.  Under  this  general  name  are 
comprehended  all  the  fleshy  fruits,  destitute  of  a  nucleus, 
wliicli  do  not  belong  to  the  preceding  species.  Such,  for 
example,  are  Grapes,  Gooseberries,  and  Curi'ants. 


CLASS  SECOND MULTIPLE  FRUITS.' 

Multiple  fruits  are  those  wliich  result  from  tlie  aggrega- 
tion of  several  pistils  coutaincd  in  the  same  flower. 

The  Sy7tcarpinm  (Rich,);  a  multiple  fruit,   proceeding 
from  several  ovaries  belonging  to  the  same  flower,  which 
are  united  together,  even  before  fecundation ;  as  \u  the  ge>  ■ 
uera  Magnolia,  Aitona,  &c, 

The  fruit  of  the  Strawberry  and  Raspberry  plants  k 
formed  of  a  greater  or  less  number  of  small  drupes,  whose 
sareocarp  is  very  thin,  allhuugh  very  obvious  in  the  Straw- 
berry, placed  close  together  upon  a  fleshy  gyuophorum, 
which  is  more  or  less  developed. 

The  fruit  of  the  Rauuuculi,  S:c.  is  formed  of  several  small 
iikciiitt  placed  close  together. 


CLASS  Tllina.-AOGBBCATE  OR  COMPOUND  FRUITS. 

A^grc^Ui  fruits  are  those  which  arc  formed  of  a  number 
of  small  fruits,  placed  close  together,  and  often  united  to 
each  other,  all  proceeding  from  flowers  which  were  at  first 
separate,  but  which  have  ultimately  cohered.  Of  tins  kind 
are  the  following  sjiecies: 

■  It  <E  to  Ihls  cIuH  tlial  Ihf  .MeloitiiU  renll.v  IipIiiiih^,  iillh-uiffJi,  to  ni  i>i<l 
iUni'riug  fiom  Ihe  iisuiii  ]»ni'liie,  we  have  left  It  in  llif  ]ire«;(lmR- 
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1.  The  Cone  (Conus^  SirobilusJ^  a  fruit  oompofled  of  a 
great  number  of  membranoufi  utricles,  oonoealed  in  the  anl 
of  very  large,  dry  bracteas,  dispoeed  in  the  form  of  a  oone. 
Such  is  the  fruit  of  the  Pines,  the  Firs,  the  Alder^  the 
Birch,  &c. 

2.  The  Sorosis.  M.  Mirbel  gives  this  name  to  an  aggre- 
gate fruit  formed  of  several  small  fruits  united  into  a  siiigle 
body  through  the  medium  of  their  large,  fleshy  and  inter- 
grafted  floral  envelopes,  so  as  to  resemble  a  taborculated 
berry.  Of  this  kind  is  the  fruit  of  the  Mulberry^  Ananas^ 
&c. 

3.  The  Syoonium.  By  this  name  M»  SCrbel  dengnates 
the  fruit  of  the  genera  Ficus,  Ambora^  and  Dorsiekiiu  It 
is  formed  of  a  monophyllons  involucre,  internally  fleshy,  of 
a  flat  or  ovoidal  form,  and  containing  a  great  niunbco'  of 
small  drupes,  which  proceed  from  so  many  female  flowers. 

The  twenty-five  species  of  fruits  of  which  we  have  above 
given  the  essential  characters,  contain  nearly  all  the  types 
to  which  may  be  referred  the  numerous  varieties  of  that 
organ  presented  by  plants.  The  list  is  by  no  meane  com- 
plete. This  part  of  botany  still  requires  long  and  laborious 
researches,  and  must  be  submitted  to  a  careful  and  scrupu- 
lous analysis  before  it  can  be  reduced  to  a  perfectly  satis- 
factory state.  Our  intention  here  was  merely  to  present 
the  species  which  are  best  known  and  most  accurately  de- 
termined, that  we  might  avoid  throwing  doubt  or  obscurity 
on  a  subject  in  itself  so  diflicult. 

To  conclude  what  relates  to  the  organs  of  fructification, 
wo  have  still  to  speak  of  dissemination,  and  of  the  advan- 
tages which  medicine,  the  arts,  and  domestic  economy  may 
derive  from  fruits,  and  the  various  parts  of  which  tbey  are 
composed. 


<     321     ) 


CHAPTER  XVI. 
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When  a  fruit  baa  atttuned  its  fall  maturiCy,  it  openif  I 
the  dilTcrent  parts  of  which  it  is  composed  separate,  i 
the  seeds  wliicli  it  contains  burst  the  hands  that,  until  noii(  1 
kept  tliem  confined  in  the  ferity  in  which  they  were  d^  \ 
veloped.     This  action,  by  which  the  seeds  are  naturallj 
dispersed  over  the  surface  of  the  ground,  at  the  period 
when  they  arc  ripe,  is  called  Dissetniiiatioti. 

In  the  wild  or  natural  state  of  plants,  the  diasemi nation 
of  the  seedH  is  the  most  powerful  agent  in  the  reproduction 
of  species.  In  fact,  were  the  seeds  contained  in  a  fruit  not 
to  issue  in  order  to  be  dispersed  over  the  earth  and  there 
be  developed,  species  would  cease  to  he  reproduced,  and 
entire  races  n'ould  disappear ;  and,  as  all  plants  have  a  de- 
terminate duration,  a  period  would  necessarily  arrive  when 
all  would  have  ceased  to  live,  anil  when  vegetation  would 
have  for  over  disappeared  from  the  surface  of  the  globe. 

The  commencement  of  dissemination  indicates  the  ter- 
mination of  life  in  annual  plants.  lu  fact,  before  it  can 
take  place,  it  is  necessary  that  the  fruit  should  have  attain- 
ed maturity,  and  that  it  should  have  become  in  some  de- 
gree dried.  Now,  this  phenomena  does  not  lake  place,  in 
annual  herbaceous  plants,  until  the  period  when  vegetation 
has  entirely  ceased,  lu  woody  plants,  dissemination  always 
takes  place  during  the  period  of  rest  which  they  enter  when 
their  liber  has  become  exhausted,  and  is  no  longer  able  to 
give  rise  to  leaves  or  organs  of  fructification. 

The  fecundity  of  plants,  in  other  words,  the  astonishing 
number  of  germs  or  seeds  which  they  produce,  is  one  of 
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the  (;auBeB  which  are  most  powerful  m  facilitating  their  re- 
production,  and  in  effecting  their  surprising  multiplication. 
Ray  counted  33,000  seeds  on  a  Poppy,  and  360,000  on  a 
plant  of  Tobacco.  Let  ono  imagine  the  r^ularly  mcrea»- 
iiig  progression  of  this  number,  merely  to  the  tenth  gene- 
ration of  these  plants,  and  he  will  hardly  conceive  how  the 
whole  Buriaco  of  the  earth  should  not  bo  covered  by  them. 

But  many  causes  tend  to  neutralizo,  in  part,  the  effects 
of  this  astouisliing  fccuudity,  which,  by  its  very  excess, 
would  soon  prove  injurious  to  the  reproduction  of  plants. 
la  fact,  all  the  seeds  are  not  placed  by  nature  in  circum- 
stances favourable  to  their  development.  Besides,  nume- 
rous animals,  and  man  himself,  deriving  tlieir  principal 
nutriment  from  fruits  and  eeedii,  destroy  incalculable  quan- 
tities of  them. 

Varioua  circumstances  favour  the  natural  dispersion  of 
.  seeds.  Some  of  these  result  from  the  structure  of  the  peri- 
carp, and  others  depend  upon  the  seeds  tbemsehea. 

Thus,  there  are  pericarps  which  open  naturally  with  a 
kind  of  elasticity,  by  means  of  which  the  aecds  contwned 
by  them  are  projected  to  greater  or  less  distances.  The 
fruits  of  Hura  crepitans,  Diontta  muscipula,  the  Fraxinella, 
and  Balsamine,  separate  their  valves  rapidly,  and  by  a  kind 
of  spring,  projecting  their  seeds  by  this  means  to  some  dis- 
tance. The  fruit  of  Ecbailium  Elateriunt-,  when  ripe,  sepa- 
rates from  the  peduncle  which  supported  it,  and  projects 
its  seeds  with  surprising  rapi<^ty  through  the  cicatrix  of 
its  point  of  attachment. 

Many  seeds  are  thin  and  light,  and  can  easily  be  eoit* 
reyed  by  the  wind.  Others  are  furnished  with  particular 
appendages  in  tlie  form  of  croivns  or  wings,  which  render 
them  lighter  by  enlarging  their  surface.  Thus,  Maples, 
Elms,  and  many  Conifera?,  have  their  fruits  furnished  with 
membranous  wings,  which  enable  the  wind  to  transport 
them  to  a  great  distance. 

Most  of  the  fruits  of  the  vast  family  of  Synantherete  are 
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crowned  with  a  pappus,  tho  slender  and  delicate  haire  of 
whicli,  becoming  separated  by  deHiccation,  answer  aa  a  kind 
of  parachute  for  supporting  tbem  in  the  air.  This  is  also 
the  case  with  the  Valerians. 

The  win<Ii<  sometimes  transport  the  seeds  of  certain  plants 
to  distances  which  are  almost  inconceivable.  Erigeron  ca- 
nadenae  overruns  and  lays  waste  all  the  fields  of  Europe. 
Linnaeus  was  of  opinion  that  this  plant  had  been  conveyed 
by  the  winds  from  America. 

Rivers  and  the  waters  of  the  ocean  also  effect  the  distant 
migration  of  certain  plants.  Thus  there  are  Bometimea 
fonnd  on  the  shores  of  Norway  and  Finland,  fruits  that 
have  been  conveyed  by  the  waters  from  the  New  World. 

Man  and  rarious  animals  also  contribute  to  the  dispersion 
of  seeds,  some  of  which,  as  those  of  tho  Cleavers  and  Agri- 
monice,  stick  to  their  clothes  or  fleeces,  by  means  of  the 
hooks  with  which  they  are  covered ;  while  others,  which 
are  used  as  food,  are  convej-ed  to  the  places  which  they  in- 
habit, and  spring  up  when  they  have  been  left  there,  and 
are  placed  in  favourable  circumstances, 

Utea  o/FruUs  and  Seeds. 

Tlie  fruits,  and  eapecially  tbe  seeds  of  many  plants,  con- 
tain alimentary  substances  possessed  of  the  most  nutritious 
qualities,  and  frequently  mediciucs  of  the  greatest  power. 
The  family  of  QramiuciB  is  unquestionably  one  of  those 
from  whicli  man  procures  the  most  abundant  supplies  of 
food,  and  herbivorous  animals  their  most  usual  pasture. 
In  fact,  who  is  not  acquainted  with  the  general  use  which 
all  the  civilized  nations  of  Europe,  and  of  the  other  parts 
of  the  world,  make  of  bread,  which  is  prepared  from  the 
farinaceous  endosperm  of  the  Wlieat,  the  Barley,  and  many 
other  tiraminea!  ?  For  this  reason  alouc,  had  it  no  other 
claims  upon  our  notice,  this  natural  family  of  plants  is  one 
I'f  the  most  interesting  in  the  vegetable  kingdom. 
x2 
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Tlie  pericarps  of  many  fruits  furnish  food  as  agreeable 
an  useful.  Every  one  knows  the  economical  uses  to  whirli 
many  fleshy  fruits,  such  as  Peachea,  Apples,  Melons, 
Strawberries,  Gooseberries,  Curranls,  &c.,  are  applied. 

The  pericarp  of  tlie  Olive  (Oka  europaa)  yields  the 
purest  and  most  esteemed  oil. 

Wine,  so  useful  to  roan,  when  used  in  moderate  quanlit)-, 
ia  prepared  of  the  juice  obtained  by  pressure  from  the  fruits 
of  the  Vine,  by  submitting  it  to  fermentation.  Several 
other  fruits,  such  as  Apples^  Pears,  Rowauti,  &c,,  afford 
fermented  liquors,  which  supply  provinces  and  entire  na- 
tions with  their  ordinary  drink. 

In  the  interior  of  sevei-al  pericarps  of  the  family  of  Le- 
^umiiiosfe,  there  ia  found  an  acidulous  or  sweetish,  but 
sometimes  nauseating  substance,  which  possesses  laxative 
properties ;  as  is  observed  in  tlie  Cassia,  ibe  Tamarind,  the 
follicles  of  tlie  Senna,  &c. 

Dates,  Figs,  Jujubes,  and  dried  Raisins  are  alimentary 
substances  wluch  are  remarkable  for  tbe  great  quantity  of 
saccharine  principle  which  they  contain. 

The  fruits  of  the  Lemon  and  Orange-trees  contain  citric 
acid  nearly  in  a  pure  state. 

The  small  nuculania  of  the  Buckthorn  fBfiaiiinus  cathar- 
ticits)  are  highly  purgative. 

Seeds  arc  not  less  rich  in  nutritious  principles  tlian  peri- 
carps. In  fact,  those  of  the  Cereal  plants  or  Gramtneie,  of 
many  L^uminoeic,  &c.,  contain  a  largo  quantity  of  amyla- 
ceous fecula,  which  renders  them  highly  nutritive. 

The  seeds  of  the  Common  Flax,  the  Quince,  and  the 
Psyllium,  also  contain  a  very  abundant  mucilaginous  prin- 
ciple, which  renders  them  essentially  emollient. 

Many  seeds  are  distinguished  by  possessing  a  highly  aro- 
matic stimulant  principle.  Such  are  those  of  the  Anise 
(Pimpinella  Anisum),  the  Fennel  (Anetkum  Feenicnlum ), 
the  Coriander  (Coriandrum  sativum),  and  the  Cara^vay  (Ca- 
Canii),  which  are  named  Carminative  seeds.       Others, 
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aguiii,  prudiice  b  refrifferaiU  or  sedative  effect  upou  tLe 
aiiiioal  economy ;  sucli  tta  those  of  Calabasb  (Cucurbita  la- 
/jntaria),  tlie  Cucumber  (CucuuiU  sativaj,  the  Melon  (Cu- 
cumig  Melo),  and  the  Water-melon  (Cucurbita  CitrtiUm). 

Tlie  carminative  seeds  all  belong  to  the  family  of  Umbel- 
lifcrse ;  the  refrigerant  to  the  Cucurbitarea^. 

Who  is  not  aware  of  the  habitual  use  that  all  civilized 
iiationa  make  of  the  roasted  soeils  of  the  Qufiee,  Cocoa,  &c,  ? 

From  the  seeds  of  the  Almond,  Walnut,  Beech,  Ricinus, 
Hemp,  Poppy,  Colza,  &c.,  au  abundant  oil  is  obtjuned, 
which  possesses  properties  moditied  in  each  of  these  plants 
by  its  being  mixed  with  other  substances. 

The  seeds  of  Bixa  oreHana  are  used  for  dying  reddish 
brown. 

It  is  impossible  to  enumerate  here  all  the  advantages 
which  man  may  derive  from  fruits  or  their  uomponent  parts, 
as  the  attempt  would  lead  us  from  our  siibjcct.  We  shall 
iherefore  be  contented  with  having  pointed  out,  altbougb 
in  a  very  imperfect  maiiner,  some  of  the  numerous  uses  of 
fruits  and  seeds,  in  domestic  economy  and  therapeutics. 

We  now  couclnde  all  that  relates  to  the  department  of 
Botsuy,  wbicb  we  have  designated  by  the  name  of  Organo- 
graphy.  In  it  we  have  described  all  the  orgaiks  of  phanero- 
gamous plants,  and  the  functions  which  they  perform.  We 
now  proceed  to  make  known  the  various  modes  of  classifi- 
cation which  have  been  proposed  for  arranging  and  distri- 
buling  the  immense  number  of  plants  already  known  and 
described  by  authors.  To  this  part  of  llie  science  the  name 
of  'I'axouotuj/  is  given. 
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We  have  already  seoii  that,  by  tbc  name  Taxonomy,  is 
designated  tlmt  part  of  General  Botany  to  wliich  belongs 
the  application  of  the  laws  of  classificatioa  to  the  vegetable 
kingdom. 

At  the  period  when  tlie  sciences  were  as  yet  in  their  iu- 
faney,  when  llieir  domain  consisted  of  but  a  small  number 
of  fact«,  those  who  devoted  themselves  to  their  cultivation 
required  but  very  little  eatertion,  and  a  tolerable  memory, 
to  enable  them  to  embrace  the  entire  knowledge,  and  r^ 
tain  the  names  of  the  objects,  in  the  study  of  which  ihey 
were  engaged.  The  first  philoeopherti  who  treated  of  bo- 
tany speak  of  plants  without  aduptuig  any  order  or  metho- 
dical arrangement.  In  the  time  of  TbeopbrastuB,  for  ex- 
ample, who  first  wrote  particularly  on  vegetables,  tlie 
functions  of  the  organs  were  misunderstood,  the  genera 
and  fipecies  were  entirely  confounded,  and  their  distinctive 
characters  were  unknown.  In  a  word,  although  that  phi* 
loAopher  may  be  said  to  have  been  the  first  who  wrote  on 
botany,  it  may  also  be  said  tliat,  in  his  time,  the  science 
liad  no  real  existence.  The  characters  of  plants  rested 
merely  on  empirical  knowledge,  or  on  simple  tradition ;  for 
their  number  was  then  so  limited,  that  it  was  eaay  to  know 
them  all  individually,  without  its  being  necessary  to  di«tin- 
giiiah  them  otherwise  than  by  imposing  a  particular  name 
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upon  each  of  them,  with  which,  however,  no  idea  of  cha- 
racter or  comparison  was  connected.  Such  was  the  state 
of  botany  during  many  ages,  when,  from  its  intimate  con* 
nection  with  medicine,  it  found  a  place  only  in  the  works 
of  those  who  wrote  on  the  healing  art.  But  wben^  in  con- 
sequence of  more  judicious  inquiries,  and  of  journeys  made 
to  distant  countries,  the  number  of  objects  belon^ping  to 
natural  history  was  increased,  it  became  necessary  to  em- 
ploy more  precision  in  naming  these  di£Ferent  objects^  and 
to  distinguish  them  by  characters  of  some  kindy  that  they 
might  be  more  easily  recognised*  In  a  short  time^  the 
memory  was  unable  to  retain  the  names  of  the  numerous 
objects  which  accumulated,  and  which  were  mostly  new 
and  previously  unknown. 

At  this  period,  naturalists  began  to  be  sensible  of  the 
necessity  of  arranging  objects  in  some  order^  \i^hich  might 
facilitate  research,  by  furnishing  the  means  of  arriving 
more  readily,  and  with  more  certainty,  at  the  names  which 
had  been  given  to  them  individually.  But  the  arrange- 
ments followed  were  at  first  entirely  empirical,  and  have 
no  title  to  be  regarded  as  true  methods.  In  fact,  they 
were  not  at  all  founded  on  the  knowledge  derived  from 
characters  peculiar  to  these  objects  individually,  and  which 
might  serve  to  distinguish  them  from  each  other,  but  rested 
merely  upon  some  external  circumstances,  which  were 
often  foreign  to  the  nature  of  the  object.  Thus  the  alpha- 
betical order  in  which  plants  were  arranged,  could  be  of 
no  advantage  excepting  to  those  who  were  already  ac- 
quainted with  them,  and  were  desirous  of  examining  some 
of  tliem  more  particularly.  This  is  equally  the  case  with 
the  arrangements  founded  upon  the  economical  or  medicinal 
properties  of  plants,  which  always  suppose  a  previous 
knowledge  of  the  virtues  of  the  plants  whose  names  it  is 
proposed  to  discover. 

It  will  easily  be  perceived  that,  upon  such  foundations, 
there  could  only  be  raised  classifications  of  the  most  defec- 
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live  character,  an  they  generally  rested  upoB  circunutaiicefl 
unconnected  with  the  nature  and  organization  of  plants. 
They  were,  therefore,  incapable  of  affording  any  satisfac- 
tory idea  of  them. 

Experience,  however.  Boon  shewed  tlie  necessity  of  de- 
riving tlie  characters  by  which  plants  might  be  made  known 
and  distinguished  from  their  own  organization  and  the 
parts  of  wltich  they  are  composed.  From  this  period,  bo- 
tany assumed  the  rank  of  a  science;  for  it  wna  then  that 
the  organization  of  plants  began  to  be  studied,  in  order  to 
educe  from  it  the  cliaracters  by  whicli  these  objects  might 
be  made  known  and  distinguished. 

Methods  now  began  to  assume  a  rcgolar  form.  But,  as 
the  organs  of  vegetables  are  numerous,  the  number  of  me- 
thods became  correspondingly  great,  as  each  author  ima- 
gined some  one  of  the  former  to  supply  the  most  solid  foun- 
dation for  a  good  arrangement.  Thus  some  of  them  founded 
their  methods  on  the  consideration  uf  the  roots,  and  of  all 
the  modifications  which  these  organs  are  capable  of  pre* 
Mcnting ;  others  upon  the  stems ;  some,  like  Sauvages,  on 
llie  leaves;  others  on  the  inflorescence,  &c. 

In  the  sixteenth  century,  (lessucr,  a  native  of  Zurich, 
first  demonstrated  that  the  characters  derived  from  the 
flower  and  fruit  are  the  most  certain  and  the  most  important 
for  obtaining  fi-om  them  a  good  classification  of  plants.  He 
also  shewed  the  existence,  among  plants,  of  groups,  com- 
posed of  several  species,  connected  by  common  charac- 
ters. This  first  idea  of  grouping  vegetables  into  genera 
had  the  greatest  influence  upon  the  ulterior  progress  of 
botany. 

Soon  after,  Ctesalpinus,  who  was  born  in  1519,  at  Arezzo, 
in  Tuscany,  presented  the  flrst  model  of  a  botanical  method. 
In  fact,  all  the  species  were  arranged  in  it  ac<-ording  to  the 
consideration  of  characters  which  may  be  derived  from 
most  of  the  organs  of  plants,  such  as  their  duration,  the 
presence  or  absence  of  the  flowers,    the  position  of  the 
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ii«edK,  their  K<lheaiou  to  t)ifl  calyx,  the  iiumber  and  nUu- 
tJon  of  the  cotylcdona,  &c.  Tho  inveatiim  of  such  a  me* 
thod,  imperfect  aa  it  is,  must  be  considered  bb  the  first  step 
totvarda  the  discovery  of  a  natural  classification. 

The  number  of  known  Tegctables,  however,  wiu  daily 
receiving  augmentation  from  new  discoveries,  aad  tbe  works 
that  existed  were  becoming  more  and  more  insafficieat. 
Several  authors,  among  whom  may  be  mentioQed  with  ap- 
probation the  two  brothers  Baubin,  Ray,  Magnol,  and  Ri- 
vinus,  successively  gave  proofs  of  extraordinary  merit  in 
their  works.  Some  of  them  even  invented  new  methods, 
which,  however,  were  all  eclipsed  by  that  of  Joseph  Pittoo 
de  Tournefort,  which  wak  publielmd  about  the  end  of  the 
seventeenth  century. 

That  celebrated  botanist,  one  of  those  whoso  wriiinga 
have  most  redounded  to  the  honour  of  his  native  cotuitry, 
was  born  at  Atx,  in  Provence,  on  the  5th  June  I6d6.  Ho 
was  Professor  of  Botany  at  the  Garden  of  Planta,  Id  Puis, 
in  the  reign  of  Louis  XIV.,  w]io,  in  1700,  sont  him  oa  as 
important  mission  to  the  Levant.  Tournefort,  at  that  timc^ 
traversed  Greece,  the  shores  of  the  Black  Sea,  and  the 
Islands  of  the  Art^ipelago.  He  returned  to  Paris,  and 
published  an  account  of  his  journey,  which  may  be  men- 
tioned as  one  of  the  most  perfect  models  of  its  kind.  Pre- 
vious to  his  departure,  he  had  already  promulgated,  in  a 
work  entitled  ItistittUione/i  Itei  HerbaritP,  his  new  method, 
in  which  were  described  ten  thousand  one  hundred  and 
forty-six  species,  which  were  referred  to  six  liuudrcd  and 
ninety-eight  genera. 

Toumefort's  merit  was  not  solely  that  of  having  in- 
vented an  ingenious  method,  in  which  were  described  and 
arranged  all  the  plants  then  known,  Hia  principal  title 
to  reno^vn  is  his  having  been  the  first  iv)io  distJng^iished, 
with  more  strietnoss  and  precision  than  had  previously  been 
done,  the  genera,  the  species,  and  the  varieties  which  might 
be  referred  to  them. 
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Before  his  time,  in  fsot,  the  sdeace  ww  uotiuug  but  a 
msea  of  cont'uHion.  Tlio  species  were  net  clearly  distiu- 
guialied  from  ihose  to  whicli  they  wete  allied.  He  first  re> 
duced  the  chaoH  of  botaoy  to  order,  Beptiratcd  tlic  genera 
atid  Bpecics  hy  vUaracteriRtic  phraaert  or  detiiiitioos,  aod,  by 
moaiia  of  liis  iiigeoioua  sj'Btem,  arranged  all  tlie  plants  tbco 
known  in  methodical  array. 

After  Toumcfort,  appeared  a  great  number  of  hotaiusU, 
who  enjoyed  a  certain  degree  of  reputatioti.  Some  of  them 
proposed  new  methods,  none  of  which,  however,  liad  the 
lea8t  tendency  to  eclipse  that  of  Toumefort.  This  glory 
seemed  reserved  for  the  immortal  LiiinKUd,  whoeo  syateta, 
which  waa  published  in  1734>  bad  the  most  surprising  suo 
cees,  on  account  of  its  extreme  simplicity,  and  the  aiugular 
tacility  which  it  affords  for  sttaining  a  knowledge  of  the 
namei  of  plants. 

Linnaeus  bad  moreover  tbe  merit  of  refornuDg,  or  rather 
of  creating,  tbe  uomenclaturo  and  synonymy  of  botany, 
which  his  predecessors  had  left  in  so  imperfect  a  state- 
Toumefort  himself  had  traced  the  path  to  bo  pursued, 
without^  however,  cleariiig  away  all  the  obstacles.  In  fact, 
each  epccice  was  still  named  hy  a  characteriiitic  phrase,  in 
which  the  distinctive  characters  were  frequently  not  in- 
cluded. These  phrases  were  so  long  that  it  was  very  diffi- 
cult to  retain  any  number  of  ihem  in  the  mind.  Linoicus 
gave  a  proper  or  generic  name  to  each  group  or  genus,  in 
so  far  following  the  example  of  Toumefort.  Ue  further 
designated  each  species  of  these  genera  by  a  specific  name 
added  to  the  generic;  and,  by  this  ingenious  contrivance, 
greatly  stmpliiied  the  already  \'ery  extensive  study  of  bo- 
tany. 

The  sexual  system  of  LiunsuH,  which  was  rendered  bo 
seductive  by  iln  extreme  eimplicity,  produced  a  sudden  re- 
volution in  tlie  science,  and  was  every  where  received  with 
an  enthusiasm  which  it  would  be  diJUcult  to  describe. 

Hlieu  tbe  first  emotions  of  admiration  which  a  great 
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^iiscovery  always  iuepires,  lia<)  soniewliut  subsided,  it  n-u 
800U  perceived  that  tliis  system,  ingeuious  as  it  was,  yet 
{MiBsessed  gome  disadvantages,  and  was  not  entirely  uDob- 
jectionable.  Being  founded  upon  the  absolute  considera- 
tion of  a  single  organ,  it  often  separated  plants  which  all 
their  other  cliaractcrs  seemed  to  unite  beyond  the  possibt- 
lity  of  their  ever  being  disjoined :  for  U  Imd  already  been 
perceived  that  certain  genera  of  plants  possess  so  many 
points  of  contact  and  of  mutual  resemblance,  and  are  so 
united  by  their  general  characters,  that  they  seem,  as  it 
were,  members  of  the  same  family.  Thus  the  Granunee, 
Labiata',  UmbclHfertr,  Legumiuoso^,  Cruciferse,  and  several 
other  groups  equally  natural,  had  already  been  brought 
together  in  the  form  of  distinct  tribes.  The  separation  of 
plants  which  it  might  be  considered  so  necessary  to  keep 
together,'  was  therefore  a  great  defect  in  the  artificial  sys- 
tem of  Linntpus.  Thus  the  OramincK  were  dispersed  in 
the  first,  second,  third,  sixth,  twenty-Brst,  and  twenty-third 
classes  of  hts  eystem.  The  Lahiata>  were  placed  partly  in 
the  second  cIhhs,  and  ]>artly  in  the  fourteenth.  Most  of  the 
natural  tribes  which  had  already  been  admitted  as  such  by 
B  great  number  of  botaniNtK,  were  separated  in  the  same 
manner,  as  Linnieus  found  himself  obliged  to  adhere  strict- 
ly to  the  principles  of  his  system. 

Another  method,  which,  retajning  the  already  acknow- 
ledged affinities  of  plants,  might  present  their  general  dis- 
tinctive characters,  was,  therefore,  preferable  to  a  system, 
wliich,  ho^vever  ingeiiious,  was  faulty  in  one  of  the  most 
important  points. 

Adanson  gave  the  first  sketch  of  such  a  method.  Ber- 
nard de  JuBsieu  searched,  during  forty  years,  for  the  most 
solid  and  constant  characters,  on  which  to  found  it.  He 
studied  with  the  greatest  care  the  natural  athnity  of  the 
species  and  genera.  Hut  his  nephew,  Antoine  Laurent  de 
Jussieu,  bringing  together  the  rich  materials  collected  by 
liis  uncles,  and  adding  to  them  the  numerous  obscrv-Btions 
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iv)iich  be  hud  mude  himselt)  was  the  real  aathor  of  the  me- 
thod of  iintural  faniilies,  which  we  shuM  presently  exhibit. 
Ir  was  in  his  Genera  PUintarum,  a  work  titmnped  with  th« 
imprcfia  of  ^nitie,  and  one  of  the  finest  monnuients  of  th« 
pn^resR  of  Botany,  that  he  laid  the  foundations  of  a  nio- 
thod,  which  must  one  day  bo  the  only  one  adopted  and 
followed  by  all  unprejudiced  miudR,  it  being  untjuestionably 
superior  to  any  that  has  hitherto  been  publislied. 

In  fact,  it  has  not  as  its  basis  the  consideration  of  a  nnglk 
organ,  but  examines  all  the  characters  furnished  by  every 
part  of  a  plant,  and  bring^i  together  alt  thotic  which  bear 
the  greatest  affinity  and  resemblance  to  each  other.  It  ig 
owing  to  this  method  tliat  Botany,  within  the  last  forty 
years,  has  made  such  rapid  progress,  and  has  assumed  the 
first  rank  among  the  natural  sciences. 

We  judged  it  necessary  to  enter  into  some  details  on  the 
subject  of  methods  in  general,  before  entering  upon  the  ex- 
position of  any  particular  system.  Il  appeared  to  us  useful 
to  cast  a  brief  glance  upon  the  principal  epochs  of  Botany, 
that  wo  might  be  the  better  enabled  to  make  known  the 
impulse  and  the  new  aspect  ivhicli  the  tliree  systems  <^ 
Tonmefort,  Linmens,  and  Juasien,  have  individually  gtveff 
to  Botany. 

In  concluding  these  general  remarks,  we  haVo  to  obsefvif> 
that  there  are  two  verj'  distinct  kinds  of  classification  tiS 
Natural  History.  In  one,  the  consideration  of  a  single  oiv 
gan  is  taken  as  the  basis.  Thus  Tournofort  employed  the 
corolla,  and  Linnteus  the  stamina,  for  establishing  their 
principal  divisions.  The  name  of  Syatema  has  been  gireif 
to  these  purely  artificial  arrangements.  It  will  easily  be 
conceived  that  a  system,  having  no  other  object  than  that 
of  enabling  one  to  find  out  the  name  of  a  plant  with  facility, 
affords  no  idea  of  its  organization.  Thus,  when  wo  have 
found  tiiat  a  plant  belongs  to  the  first  class  of  the  system 
of  LinuKiis,  or  of  that  of  Tournefort,  all  that  we  know  is, 
that,  in  the  fonner  case,  it  has  a  single  stamen,  and  that  in 
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the  latter,  its  corolla  is  monopetalousi  regular  and  bell- 
shaped  ;  but  these  systems  disclose  to  us  nothing  respecting 
the  other  parts  which  compose  the  plant,  of  which  thejr 
have  taught  us  only  the  name.    In  the  second  kind  of  clas- 
sification, which  has  received  the  name  of  Method  properly 
so  called,  as  the  basis  of  each  class  rests  upon  the  total  sum 
of  all  the  characters  deirived  from  the  different  ptfrts  of  the 
plants,  when  we  come  to  one  of  these  classes,  we  ahieady 
know  the  more  prominent  points  of  the  oigftnisation  of  the 
plant  whose  name  we  are  desirous  of  knowing.    Should 
we,  for  example,  have  found,  by  mesms  of  analjBis^  that 
the  plant  which  we  are  examining  belongs  to  the  fonrA 
class  of  Jussieu,  this  circumstance  apprises  us  that  it  is  a 
Phanerogamous  plant,  that  its  embryo  has  only  a  single 
cotyledon,  that  it  has  only  one  floral  envelope,  that  is  to 
say,  a  monosepalous  calyx  adherent  to  an  inferior  ovary, 
that  its  stamina  are  inserted  upon  the  ovary,  &c.     It  will 
thus  be  seen  how  much  more  correct  and  philosopiiical'  are 
the  ideas  respecting  the  structure  and  organization  of  phmts 
which  the  method  of  natural  families  affords.     It  therefore 
justly  deserves  to  be  preferred  to  every  other  system  hi- 
therto invented. 

It  would  be  as  tedious  as  useless  to  give  an  account  of 
all  the  methods  which  have  been  proposed  by  botanists  for 
grouping  and  arranging  in  classes  all  known  vegetables. 
In  fact,  the  number  of  these  methods  is  so  great,  that  even 
a  brief  exposition  of  them  would  form  the  subject  of  an 
entire  work.  We  shall  therefore  content  ourselves  with  an 
account  of  the  three  most  important  classifications^  those  of 
Tournefort^  Linnaeus,  and  Jussieu. 
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Tourmefoiit'b  system  is  fouoded  cliioHy  upon  Uie  cono, 
sidcration  vf  tbc  variouH  forms  of  tlie  corolla.  lie  is 
geiicrally  blamed  for  not  hav-ing  followed  Ute  eKample  of 
RiviiiuB,  and  for  continuing  to  separate  liorbaceoue  and 
woody  plautfi.  Tliis  system  is  very  defective  in  tliis  respect, 
as  these  two  modiiicatioas  of  tbe  stem  frequently  occur  in 
tbc  same  genus,  and,  as  we  have  already  shown,  circum> 
stances  may  sometimes  act  so  directly  upon  the  same  speciw.  I 
as  to  render  it  at  one  time  woody  and  at  another  berbaccoua.  I 
Tliis  we  remarked  to  be  the  case  in  liicinus  communis  and 
Nyctantbes  hoTtennia. 

This  system  consists  of  twenty-two  classes,  of  wliich  the 
cliaracters  are  taken — I.  From  the  consiiitencfl  and  size  of 
(he  stctn ,'  2.  From  tbe  presence  or  absence  of  tbe  corolla; 
3.  From  the  Ee|>aration  of  tlie  flowers,  or  tbeir  union  within 
a  common  involucre,  in  which  latter  case  they  are  com- 
pound ;  4>.  From  the  circumstance  of  the  corolla  being  entire 
or  divided  into  separate  segments,  in  otlier  words,  from  the 
consideration  of  tbe  monopetalous  or  polypetalous  corolla; 
5.  From  its  regularity  or  irregularity. 

1.  With  reference  to  the  connistence  and  duration  of 
their  stem,  Tonrnefort  divides  vegetables  into  herbs  and 
sufFrulicose  plants,  shrubs,  and  trees.  The  herbs  and  suf- 
fruticose  plants  together  are  contained  in  the  first  seventeen 
classes.     The  last  five  classes  contain  the  shrubs  and  trees. 

2.  Agreeably  to  tbe  presence  or  absence  of  the  corolla, 
herira  arc  distingiiisbed  into  pctalous  and  npetalous.  The 
first  fourteen  classes  of  herbs  contain  all  those  which  are 
furnished  with  a  corolla,  the  other  three  those  which  are 
destitute  of  one. 
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3.  The  herbs  which  liave  a  corolla  have  their  flowers 
separated  and  distinct,  or  united  to  form  compound  flowers. 
The  first  eleven  classes  contain  the  herbs  which  have  sim- 
ple flowers,  the  three  next  those  which  present  <M>mpound 
flowers. 

4.  Of  the  herbaceous  plants  with  simple  flowers,  some 
have  a  monopetalous  corolla,  while  in  the  others  it  is  poly- 
petalous.  In  the  first  four  classes  Toumefort  has  brcnight 
together  the  plants  which  have  a  monopetalous  corollay  and 
in  the  next  five  those  with  a  polypetalous  one. 

5.  But  this  monopetalous  or  polypetalous  corolla  may  be 
regular  or  irregular,  and  these  circumstances  have  furnished 
subdivisions. 

The  plants  which  have  a  woody  stem  are,  as  we  have 
said,  contained  in  the  last  five  classes  of  the  system*  Tour- 
nefort  has  divided  them  according  to  the  same  principles 
as  in  the  herbaceous  plants.  Thus  they  are  apetalous  or 
furnished  with  petals ;  their  corolla  is  monopetalous  or  po- 
lypetalous, regular  or  irregular. 

It  is  of  importance  to  remark,  that  Toumefort  gave  the 
name  of  corolla  to  the  single  and  coloured  perianths,  as  in 
the  Tulip  and  Lily,  which,  according  to  his  ideas,  have  a 
regular  polypetalous  corolla. 

Such  are  the  principles  by  which  Toumefort  was  guided 
in  forming  the  classes  of  his  system,  of  the  characters  of 
which  we  shall  now  give  a  brief  view. 


FIRST  DIVISION.— HERBS. 

§  I. — With  Simple  Flowers. 

*  Corolla  monopelalousj  regular. 

Class  I.  Campaniformes.  Herbs  with  a  regular  mono- 
petalous corolla,  resembling  a  bell,  as  in  the  Bellflower, 
Convolvulus,  the  Lily  of  the  Valley,  the  Heath,  &c. 
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Llass  II. — iMFUNDtBULiroRMES. — Herbs  with  a  regular 
monu])etalouH  corolla,  rfseml>liug  the  form  of  a  iiiniiel,  aa 
in  tlie  Tobacco ;  that  of  an  ancient  cup  (that  is,  hypocrate- 
rilbrm),  an  in  tlie  Lilac,  or  thflt  of  a  n-hccl  (rotaceoua  co- 
rolla), as  in  Borage- 

•  •  Coroila  numopetalotis,  irregular. 

Class  III.  Peosonat.e. — Corolla  nionopotalous,  irregular, 
resembling  iu  form  a  calf's  mouth  or  an  antitjuc  mask ;  as 
in  the  gcims  Antirrhinum,  &c, ;  or  liacing  ilie  limb  more  op 
less  open,  as  in  tlie  Foxglove  aud  Figwort,  Plants  of  this 
class  always  present  a  simple  ovary  in  the  bottom  of  their 
calyx. 

Class  IV.  Labiate.— Corolla  monopetalous,  irregular, 
Uie  limb  aa  if  divided  into  two  Itpf: — plants  having  an 
ovary  divided  into  four  very  distinct  lobes,  which  are  conr 
sidered  as  naked  seeds.  Such  are  the  Sage,  Rosemary* 
Be  tony,  Thyme,  &c. 

"  ■  •  Corolla  poiypetalotis,  regular. 

Class  V.  CauciFORMEs. — Corolla  polypctalous,  regnlari 
composed  of  four  petals,  placed  crosswise.  The  fruit  is  a 
siliiiua  or  a  silicula.  Of  this  kind  are  the  Wallflower, 
Cabbage,  Shcphenl's-ptirse,  &f. 

Class  VI.  Rosacea. — Corolla  polypctaloiis,  regular,  com- 
posed of  from  three  to  ten  petals  arranged  in  the  form  of  n 
rose;  as  in  the  Pear-tree,  the  Apple-tree,  the  Wild  Ros^ 
the  Strawberry,  the  Rasp,  the  Cistiis,  Sec. 

Class  VII.  Umbelufeka: — Corolla  polypetalous,  regu* 
lar,  composed  of  five  petals,  which  are  often  uoetjual ;  the 
flowers  arranged  in  an  umbel.  Such  are  Angelica,  Parsnii^ 
Fennel,  &c. 

Class  VIH.  CAKVOPHyLLEi:.— Corolla  jwly petal ohh,  re- 
gnlar,  formed  of  five  petals  with  long  claws,  contained  iu  a 
inonosopalons  calyx ;  the  limb  expanded ;  as  iu  the  Pink» 
Soapworl,  Corn-Cockle,  and  the  fe'aryophylleaj  in  general. 
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CtasB  IX.  LiLiACE^. — 'Flowers  with  the  eorolla  generally 
polypetalous,  composed  of  six  or  only  three  petals,  eome- 
timcs  monopetalous,  with  six  divisions.  The  fruit  is  a  tri- 
locular  capsnle  or  berry.  Examples :  the  Lily,  the  Talip, 
the  Hyacinth,  &c. 

*  *  ♦  *  Corolla  poljfpetaknUf  irregular. 

Class  X.  Papilionaceje,  or  LEOUMiNosiE. — Corolla  po- 
lypetalous,  irregular,  composed  of  five  petals,  an  ii|qper  one 
named  the  Standard,  two  lateral  named  the  Wings,  two 
lower,  sometimes  united,  forming  the  Keel.  Examples : 
the  Pea,  the  Kidney-bean,  Lnceme,  &c.  The  fruit  is  al* 
ways  a  legume. 

Class  XI.  Anomalje. — ^This  class  contains  all  the  her- 
baceous plants  whose  corolla  is  polypetalous,  irregular,  and 
not  papilionaceous ;  such  as  the  Violet,  Nasturtium,  &c. 

§  §  With  Compound  Flowers. 

Class  XII.  Flosculos.*. — Flowers  composed  of  small, 
fniiucl-sliapcd,  regular  monopetalous  corollas,  having  their 
limb  divided  into  five  segments.  Each  of  these  small 
flowers  is  named  a  floret.  Of  this  kind  are  Thistles,  Arti- 
chokes, Knapweeds,  &c. 

Class  XIII.  Semiflosculos^. — Flowers  composed  of  a 
great  number  of  small,  irregular  monopetalous  corollas, 
whose  limb  is  thrown  to  one  side,  and  to  which  the  name 
of  semiflorcts  lias  been  given.  Examples  :  the  Lettuce,  the 
Goatsbeard,  the  Dandelion,  &c. 

(,'Uuss  XIV.  Radiate. — Flowers  composed  of  florets  at 
the  centre,  and  semiflorcts  at  the  circumference ;  as  in  the 
Sunflower,  the  Daisy,  &c. 

§  §  §  Apetalous  Plants. 

Class  XV.  ApETALiE. — Plants  whose  flowers  have  no 
true   corolla,    as    the    Graminea*,  Barley,   Rice,    the  Oat, 
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W'lient,  kc.  In  some,  there  is  around  Uie  aexusl  organs  a 
simple  periantli  or  calySf  which  often  remuns  after  th« 
notCGrin^  b  o\'cr,  and  grows  with  tlie  fruit,  as  in  Docks. 

Class  XVI.  Atetax^,  entirely  destitute  of  Dowers. — 
Plants  whicli  have  no  sexual  organs  or  floral  envelopes  pro- 
jK^rly  so  called,  but  which  have  leaves.  Of  thi§  kind  ar« 
the  Ferns,  such  as  Polypody,  Osmunda,  &c. 

Class  XVII.  Apetal.e,  without  apparent  flowers  or 
fruit ;  as  Mushrooms,  Mosses,  Lichens,  &c. 


SECOND  DIVISION— TREES. 

•  Ajtelalous. 

Class  XVIII.  Apetalous  Tbef.s  or  Shrubs,  having  their 
flowers  destitute  of  corolla.  These  trees  are  either  her- 
ina]>hrodile  or  monixcioua,  ns  the  Bn\,  mauy  Conifers^, 
&c. ;  or  ditedons.  as  in  the  genera  Tcreiiinthus  and  Lattia- 


Class  XIX.  Amentacex.  Apetalous  treos,  whose  flowers 
are  di8j>oscd  in  catkins.  They  are  mona-eious,  as  the  Oak, 
the  Walnut,  &c. ;  or  difrclous,  as  the  Willows. 

*  ■    Monop^almis. 

Class  XX.  Trees  with  a  regular  or  irregular  moaopet«- 
louB  corolla,  such  as  the  Lilac,  the  Elder,  the  Catalpa,  the 
A  r  hut  us,  &c. 

'  •  •  Reytilar  poli/petaioun. 

Class  XXI.  Trees  or  slirubs  with  rosaitous  polypetalooa 
corolla;  as  the  Apple-tree,  the  Pear-tree,  the  Orange  and 
Cherry  trees. 

•  •  ■  •  Irregular  pot^petahits. 

Class  XXII.  Trees  or  shruhe  whose  corolla  is  papilkn 
ceous ;  as  in  the  Acacia,  Laburnum,  Sec. 
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Such  are  the  twenty-two  classes  proposed  by  Toumefort 
for  the  arrangement  of  all  known  vegetables.  Although, 
at  first  yiew>  this  system  may  appear  simple  and  easily  re- 
ducible to  practice,  it  yet  in  many  cases  presents  difficulties 
which  are  not  easily  overcome.  In  fact,  the  form  of  the 
corolla  is  not  always  so  decided  as  to  enable  one  imme- 
diately to  determine  the  class  .to  which  it  really  belongs; 
for  where  is  the  precise  point  of  separation  between  a  hy- 
pocrateriform  and  an  infundibuliibrm  corolla^  or  betwaea 
the  latter  and  a  companulate  corolla  ? 

The  greatest  objection  that  can  be  oflfered  to  thia  syttem 
is,  that  it  separates  the  herbaceous  irom  the  woody  plants. 
The  most  natural  relations  are  by  this  means  niistaken, 
and  plants  which  bear  the  greatest  resemblance  to  each 
other  are  often  widely  separated,  on  account  of  tbeir  dif- 
fering in  this  respect  only. 

Each  of  these  classes  has  been  subdivided  into  a  greater 
or  less  number  of  sections  or  orders,  whose  characters  have 
been  taken  from  particular  modifications  which  the  form.of 
the  corolla  may  undergo,  from  the  consistence,  composition 
and  origin  of  the  fruit,  the  form,  arrangement  and  compo- 
sition of  the  leaves,  &c. 

Lastly,  each  of  these  sections  contains  a  greater  or  less 
number  of  genera,  to  which  are  referred  all  the  species  that 
were  known  up  to  the  period  at  which  Tournefort  wrote. 
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OF  THE 

SEXUAL  SYSTEM  OF  JLINN^US. 

The  sexual  system  of  Linnseus  is  principally  founded  on 
the  different  characters  whick^may  be  derived  from  the 
male  organs  or  stamina,  in  the  same  manner  as  Toiime- 
fort's  system  is  founded  upon  the  various  forms  which  the 
corolla  presents.     It  consists  of  twenty-four  classes. 

Linnaeus  first  divides  all  the  known  vegetables  into  two 
great  sections.  In  the  first  he  places  all  those  which  have 
sexual  organs,  and  consequently  distinct  flowers.  These 
are  the  phanerogamous  or  phaenogamous  plants.  The  se- 
cond section  comprehends  those  in  which  the  sexual  organs 
are  not  apjmrent,  or  in  which  they  are  entirely  w^anting. 
There  are  thus  two  primary  sections  in  the  vegetable  king- 
dom : — 

1.  Phanerogamous  Plants. 

2.  Cryptogamous  Plants. 

But,  as  the  number  of  vegetables  belonging  to  the  first 
section  is  infinitely  greater  than  that  belonging  to  the  se- 
cond, the  phanerogamous  plants  have  been  divided  into 
twenty- three  classes,  whereas  the  cryptogamous  form  only 
the  twenty-fourth  and  last  class  of  this  system. 

Of  the  phanerogamous  plants,  some  have  hermaphrodite 
flowers,  that  is,  having  the  two  sexes  united,  while  the  rest 
are  unisexual. 

The  first  twenty  classes  of  the  sexual  system  contain  the 
phanerogamous  plants,  with  hermaphrodite  or  monoclinous 
flowers.  In  the  next  three  are  placed  the  diclinous  plants, 
or  those  with  unisexual  flowers. 

3.  Phanerogamous  monoclinous  Plants. 
diclinous  Plants. 
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TIic  monoclinous  ]>)»Dte  have  the  elaminii  free  asd  de- 
tached from  the  pistil;  or  the  stamina  arc  united  to  the 
pistil. 

4.  Monoclinous  Plants  with  frev  titamina. 
with  litaniiua  united  to  the  pistil. 

The  stamina,  when  disunitrd  from  the  pistil,  may  bo  free 
and  distinct  from  ea^li  other ;  or  they  may  be  united  to- 
gether. 

5.  Stamina  not  united  to  the  pistil,  free  and  distinct. 
united  together. 

The  free  and  distinct  stamina  are  equal  or  unequal  to 
cacli  other. 

Those  which  are  fi'ee  and  equal  exist  in  determinate  or 
indeterminate  number. 

6.  Stamina  free  and  equal,  in  determinate  number. 
in  indeterminate  number. 

It  was  upon  considerations  of  this  kind  that  Linnn?u8  laid 
the  foundations  of  his  system.  According!}',  it  will  be  seen 
that  it  is  founded:  ist,  Ujwn  the  number  of  stamina  (the 
6rst  thirteen  claeses) ;  2«//y,  Upon  their  relative  proportion 
(the  fourteenth  and  tiftecntb) ;  Sdty,  Upon  tb^r  connexion 
by  means  of  the  filaments  (the  uxteenth,  seventeenth,  and 
eighteenth);  <UA/^,  Upon  their  union  by  means  of  the  an- 
thers (the  nineteenth) ;  5/A/;/,  Ujion  tbcir  union  with  the 
pistil  (the  twentieth);  Gihli/,  Upon  tlie  separation  of  the 
sexes  (the  twenty-first,  twenty-second,  and  twenty-third); 
7^/y,  Upon  the  absence  of  sexual  organs  (the  twenty- 
fourth). 

We  shall  now  examine  the  characters  of  these  different 
classes,  each  of  whic!i  has  received  a  particidar  name. 


I.  Stamina  in  dderminaU  number,  and  equal  to  each  otfier. 

Class  t.  MoNAMDRiA.— It  Contains  all  the  plants  whose 
flowers  have  only  a  nngle  stamen  ;  for  example,  Bipptaris 
itUfforin,  Btitum,  Canna  indita,  tte. 
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Class  11.  DiANDRiA. — Two  stamina :  the  Jasminey  the 
Lilac,  the  genus  Veronica^  the  Sage,  the  Roflemary,  &c. 

Class  III.  Triandria. — Three  stamina :  most  of  the 
Oraminea^9  the  genus  /m,  &c. 

Class  IV.  Tetrandria. — Four  stamina:  the  Madder, 
the  Bedstraw,  the  Woodruff,  the  genus  Scabiasa,  &c. 

Class  V.  Pentandria. — ^Five  stamina :  the  Boragmeee, 
such  as  the  Borage  and  Lungwort ;  the  Solaneae,  such  as  the 
Bitter-sweet,  the  Belladonna,  the  Potato,  the  Winter-cherry, 
&c. ;  the  exotic  Rubiacese,  as  the  genera  Cinchona^  Psycho- 
triaj  &c. ;  the  Umbelliferae,  as  the  Parsnip,  the  Hemlock, 
the  Opoponax,  the  Coriander,  &c. 

Class  VI.  Hexandria.-t-SIx  stamina.  To  this  class  be- 
long most  of  the  Liliacese,  the  Lily^  the  Tulip,  the  Hya- 
cinth ;  many  Asparaginese,  as  the  Asparagus,  the  Lily  of 
the  Valley,  &c.,  and  the  Rice. 

Class  VII.  Heptandria. — Seven  stamina.  This  is  a  very 
small  class.  It  contains  the  Horse-chestnut,  tibe  Saururus, 
&c. 

Class  VIII.  Octandria. — Eight  stamina:  the  genera 
Rumexy  Polygonum^  and  Erica, 

Class  IX.  Enneandria. — Nine  stamina.  To  this  class 
are  referred  the  different  species  of  Laurus  and  Rheum, 
Butomus  untbellatusy  &c. 

Class  X.  Decandria.* — Ten  stamina.  In  this  class  we 
find  nearly  all  the  Caryophylleae,  such  as  the  Pink,  the  ge- 
nera Lychnis  and  Silene,  the  Rue,  Phytolacca  deccmdra^  &c. 

2.  Stamina  not  strictly  determinate  as  to  number. 

Class  XL  DoDECANDRiA. — From  eleven  to  twenty  sta- 
mina. For  example,  jisarwn  europceum^  BesecUi  luteoloj 
Agrimonia  Eupatoria^  Sempervivum  tectorum,  &c. 

Clas.s  XII.  IcosANDRiA. — Morc  than  twenty  stamina  in- 
serted upon  the  calyx.     To  this  class  belong  the  true  Ro- 
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saueu',  ilie  Plum,  the  Almond,  tUe  Rtrae,  the  Strawberry, 
&c. ;  tlie  Myrtle,  tlie  Pomegranate,  &c. 

Clafie  XIII.  PoLYANDBiA. — From  twenty  to  a  huudrcd 
staminu,  InBcrted  under  llie  ovary.  In  this  class  arc  con- 
tained the  true  Raniinciilaceap,  bucIi  a§  Anemotie,  Ckmatiit, 
lianuuculus,  IleUeboms,  &c. ;  most  of  the  Papavcracea^,  such 
as  the  Common  Poppy,  Cheliduiiium,  &c. 

3.  Ite/ative  kngth  of  the  Stamina. 

Class  XIV.  DiDVNAMiA. — Four  stamina,  of  which  two 
are  always  smaller  and  two  longer,  all  inserted  upon  an 
irregular  mono[>etalou8  corolla.  This  class  contains  the 
l^biata;  and  Personata;  of  Toumefort ;  such  as  Thyme, 
Lavender,  the  Bugle,  Betony,  Snapdragon,  Foxglove, 
Scrophularia,  Catalpa,  &c. 

Class  XV.  Tetradynamia. — Six  stnmina,  of  which  two 
are  always  smaller  than  the  other  four :  the  corolla  jmlype- 
talous ;  the  fruit  a  siliqua  or  silicula.  This  class  corres- 
ponds entirely  to  the  CrucUene  of  Tournefort. 

4,   Union  of  the  Staminn  hy  their  Jilaments. 

Class  XVI.  MoNADFXPHiA. — Stamina  in  variahic  num- 
ber, united  luto  a  single  body  by  their  filaments ;  as  in  the 
Mallow  and  Marsh- mallow. 

Class  XVII.  DiADELPHiA. — Stamina  varying  in  number, 
united  by  their  filaments  into  two  distinct  bodies.  Of  this 
kind  are  the  Fumitory,  the  Milkwort,  and  most  of  the  Lc- 
gtiminosa'i  as  the  Acacia,  Laburnum,  Liquorice,  Melilot,  8fc. 

Class  XVUI.  PoLYADEi.i'UiA, — Stamina  united  by  their 
filaments  into  Uircc  or  more  bundles.  Fur  example,  the 
genera  Ilyjtericum,  Cigtun,  Meialeuca-,  &e. 
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5.  Union  of  the  Stamina  by  the  anihers. 

Class  XIX.  Syngenesia. — Five  stamina  united  by  the 
anthers  :  flowers  generally  compound,  rarely  aimple.  This 
class  contains  the  Flosculosse,  Semiflosculosse,  and  Radiats 
of  Tournefort.  It  also  contains  certain  other  plants,  soch 
as  the  genera  Lobelia,  Viola^  &c. 

6.   Union  of  the  Pistil  ctnd  Stamina. 

Class  XX.  Gynandria. — Stamina  united  into  one  body 
with  the  pistil.  To  this  class  belong  all  the  Orchideae,  the 
genus  Aristolochia^  &c. 

7.  Flowers  unisexual. 

Class  XXL  MoNCEciA. — ^Male  flowers  and  female  flowers 
distinct,  but  both  occurring  on  the  same  individual.  For 
example,  the  Oak,  the  Box,  the  Maize,  the  Arrow-heed, 

the  Castor-oil  plant,  &c. 

Class  XXII.  Dkecia. — Male  flowers  and  female  flowers 
existing  on  two  separate  individuals  of  the  same  species; 
as  in  Mercurialise  the  Date-palm,  the  Misselto,  Willows, 
the  Pistacia,  &c. 

Class  XXIII.  PoLYGAMiA. — Hermaphrodite  flowers,  male 
flowers  and  female  flowers  occurring  together  on  the  same 
individual,  or  on  different  plants.  For  example,  the  Ash, 
the  Pellitory,  the  Crosswort,  &c. 

8.  Flowers  invisible. 

Class  XXIV.  Cryptogamia. — Plants  whose  flowers  are 
invisible,  or  very  indistinct.  This  class  contains  the  Ferns, 
such  as  the  Polypody,  Osmunda,  &c. ;  Mosses,  Lichens, 
Equiseta,  Algse,  Fungi,  &c. 
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We  have  now  ^ven  a  brief  account  of  the  characters  of 
eiu^fa  of  llie  twenty-foiir  classes  eslaliUshed  by  Liitntrus  in 
fhc  vegetable  kingdom.  It  will  be  seen  tliat  the  Hrrange- 
m«iit  of  tliis  system  is  simple,  au«l  cmily  understood.  lu 
fact,  one  might  at  tiist  think  that  he  )md  notliing  more  to 
do  than  to  count  the  number  of  Btamina  in  a  Hower,  to 
know  tbe  class  to  which  it  helongs.  We  hare  to  ul>serve, 
liowevcr,  lliat,  in  many  cases,  this  deternkinalioii  ie  not  %o 
easy  as  might  at  tirst  be  supposed,  aud  that  one  in  very 
often  left  in  doubt,  especially  when  the  plant  presents  some 
unusual  anomaly. 

Let  us  now  make  known  the  considerations  upon  whiofr  ■ 
the  orders  ttehinging  to  each  class  have  }teen  established. 

In  the  first  thirteen  classes,  the  characters  of  which  are 
taken  from  the  number  of  the  stamina,  those  of  the  orders 
have  been  obtained  from  the  number  of  styles  or  dintinct 
stigmas.  Thus  a  plant  belonging  to  the  class  Pentandria, 
such  as  (he  Parsnip  or  any  other  L'mhelliferous  plant  which 
may  have  two  styles  or  two  distinct  stigmns,  is  referred  to 
tbe  second  order.  Should  it  have  three,  it  will  belong  to 
the  third  order,  &c.  These  orders  are  designated  as  fol- 
lows :— 

Order  1.  Mtmogynia,  one  style. 

Order  2.  Jiuft/nia,  two  styles. 

Order  3.    TVit/yiiia,  three  styles. 

Order  •J.   Tetroffffnta,  four  styles. 

Order  6.  Penlayj/Hia^  five  styles. 

Order  6.  Hexagynia^  sIt  styles. 

Order  7,  Hfptagtjnia,  seven  styles. 

Order  8.   DfcagyniOy  ten  styles. 

Order  9.  Polygynin,  numerous  styles. 
It  is  to  bo  remarked,  that  there  are  classes  in  which  this 
entire  series  of  orders  does  not  occur.     In  Monnnilria,  tat  , 
example,  there  are  only  two  onlers :   Monogynia,  to  whiclf  \ 
belongs  the  genus  llijiimri* ;  and  Digynia,  which  contain! 
ibe  genus  Blihtm.  ^M 
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In  TetrandriOj  there  are  three  orderes  namely^  JMbnoffpHiaf 
Digynia^  and  T^ragynia.  There  are  six  ia  PenUmdriOj 
and  in  the  classes  following  a  variable  number. 

In  the  fourteenth  class,  Didynammj  linnnus  ham  fbonded 
the  characters  of  the  two  orders  into  which  he  divides  it, 
upon  the  structure  of  the  ovary.  The  fruit  ia  aometiiiies 
formed  of  four  small  akenia,  situated  at  the  bottom  of  the 
oalyx,  and  which  he  considered  as  four  naked  seeds.  Some- 
times, on  the  other  hand,  it  is  a  capsule^  which  contains  a 
variable  number  of  seeds.  The  first  order  bears  the  name 
of  Gymnospermia  (naked  seeds),  and  contains  all  the  true 
Labiatae,  such. as  the  genera  Mearrubiumj  PhlamU^  Nepeta^ 
SaUeUaria^  &c.  The  second  order,  which  ib  named  Angio^ 
spermia  (enclosed  seeds),  and  of  which  a  capsular  fruit  is 
characteristic,  contains  all  the  Personatae  of  Tonmefort, 
such  as  the  genera  RhinanthuSf  Linarioj  Mdcaaifyrum^  Oro- 
banche^  &c. 

TetradynamiOj  the  fifteenth  class,  has  also  two  orders, 
derived  from  the  form  of  the  fruit,  which  is  a  siliqua  or  a 
silicula.  Accordingly,  we  have  first  Tetradynamia  Sifictf- 
losa,  containing  the  plants  of  which  the  fruit  is  a  silicula, 
such  as  the  genera  Isatis^  Cochlearia,  Thlaspij  &c.;  and, 
secondly,  Tetradynamia  Siliquosa^  containing  those  of  iivhich 
the  fruit  is  a  siliqua ;  as  the  Wallflower,  Cabbage,  the  Wa- 
ter-cress, &c. 

The  sixteenth,  seventeenth,  and  eighteenth  classes  Moho- 
delphia^  Diadelphia^  and  Polyadelphia^  have  been  established 
on  the  union  of  the  staminal  filaments  into  one,  t^vo,  or 
more  distinct  bundles,  without  regard  to  the  number  of 
stamina  of  which  these  bundles  consist.  Linnseus  has,  in 
this  case,  employed  the  characters  derived  from  the  num- 
ber of  the  stamina  to  form  the  orders  of  these  three  classes. 
Thus  the  plants  which  belong  to  Moncuklphia^  are  said  to 
be  triandrous,  tetrandrous,  pentandrous,  or  polyaudrous, 
according  as  tliey  contain  tlirce,  four,  five,  ten,  or  a  greater 
number  of  stamina  united  by  their  filaments  into  a  single 
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IxMly.  Ill  Diofleiphia  and  Polyadelphia,  lite  same  mcUiod 
is  followed,  the  orden  having  the  names  uF  t)it!  liret  uIhsbci 
of  the  system, 

Stptgenetia,  tho  uineteentb  class  of  the  sexual  system  is 
one  of  the  most  extensive.  lu  fact,  the  SyuanthersK  or 
Synj^oncsian  plants  form  about  the  twelfth  part  of  all  the 
known  vegetables.  It  was  therefore  necessary  to  divide 
this  class  into  several  orders,  to  facilitate  the  investigation 
of  its  ditfcront  sjwcios.  Litiii:eiis,  accordingly,  institolcd 
six  orders.  But  here  the  number  of  the  stanuoa  could  not 
be  employed  as  the  basis  of  these  subdiviuons,  it  being  al^ 
most  iuvariably  five ;  for  which  reason  ho  derived  the  cha- 
racters of  the  orders  from  the  structnre  of  the  little  dowers 
which  constitute  tho  assemblages  known  by  tJje  name  of 
compound  dowers.  In  fact,  in  conscf|ucnce  of  constant 
nbortionfi,  there  occur  along  with  the  bermaphrodile  flowers, 
male  flowers,  female  flowers,  and  even  sometimes  perlVetly 
neutral  flowers.  Linnieus,  whose  poetical  fancy  is  obser- 
vable in  all  the  names  which  he  imposed  upon  the  different 
c]as«€«  and  ordem  of  his  system,  looked  upon  these  associa- 
tions and  mixtures  of  tlowers  as  a  kind  of  Polygamy.  This 
name  he  accordingly  gave  to  each  of  the  six  ordors  of  Syn- 
gencsia,  adding  to  it  a  distinctive  epithet.  The  following 
arc  their  characters : 

Order  I.  Polygamia  lefptalis.  All  the  flowers  are  herma- 
phrodite, and  in  consequence  are  nil  equally  fertile;  as  iu 
Thistles  and  Goatsbcards. 

Order  a.  Polygnmm  su/irrfiua.  The  flowers  of  the  disk 
are  hermaphrmlite,  those  of  the  circumference  female;  hut 
both  kinds  furnish  jwrfcct- seeds-,  for  example.  Wormwood 
and  Tansy. 

Orders.  Polygamia  fruMranca.  The  flowers  of  the  disk 
are  hermaphrodite  and  fertile,  those  of  the  circumference 
nentral  or  female,  but  sterile  in  consetjnence  of  their  sttg- 
mSi  and  llierefore  entirely  useless;  wliercas  in  the  proced- 
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ing  order  they  were  only  soperfluoiM :  for  esnunple,  the 
Knapweeds  and  Sunflowers. 

Order  4.  Pdygamia  necessaria.  The  flowers  of  the  disk 
are  hermaphrodite,  but  sterile,  in  consequence  of  an  imper- 
fect formation  of  the  stigma ;  those  of  the  cnrcumferenee 
are  female,  and  fecundated  by  the  poUen  of  the  former.  In 
this  case,  they  are  therefore  necessary  for  the  preserration 
of  the  species :  the  Marigold  is  an  example. 

Order  5.  Polygamia  segregata.  All  the  flowers  are  her- 
maphrodite, and  placed  close  together,  but  are  separately 
contained  each  in  a  small  involucre  of  its  oim ;  as  in  the 
genus  Echinops. 

Order  6.  Pdygamia  monogamia.  The  flowers  are  all 
hermaphrodite,  but  they  are  simple,  and  are  separated  ftom 
each  other ;  as  in  the  Violet,  Lobelia,  Balsamine^  &c. 

The  last  order,  as  may  easily  be  seen,  has  no  affinity  to 
the  rest,  possessing  nothing  in  common  with  them  but  the 
union  of  the  stamina  by  their  anthers. 

In  GyfiandriOj  the  twenty-first  class  of  the  sexual  sys- 
tem, there  arc  four  orders  which  are  derived  from  the  num- 
ber of  the  stamina.  Tlius  we  have  Gijnandria  JMonfmdriaj 
as  in  tlic  genera  Orchis  and  Ophrys;  Gynandria  Lyiandria^ 
as  in  Cypripedium  ;  Gtjtmndria  HexmidricL,  as  in  ArisMo* 
chia ;  Gynandria  Po/yandria,  as  in  Arum, 

Alonwcia  and  JJiopcia  present  in  some  measure  a  union 
of  all  the  modifications  which  we  have  remarked  in  the 
other  classes.  Thus  Monwcia  contains  monandrous,'  trian- 
drous,  decandrous,  polyandrous,  monadelphous,  and  gvnan- 
drous  plants.  Each  of  these  varieties  is  used  for  the  esta- 
blishment of  a  distinct  order  in  this  class. 

Diiiecia  contains  a  still  greater  number  of  varieties,  the 
characters  of  which  being  the  same  as  those  of  some  of  the 
classes  previously  established,  are  employed  as  desimative 
of  the  orders. 

The  twenty-third  class,  Polygamia^  which  contains  plants 
with  hermaphrodite  flowers  and  unisexual  flowers  inter- 

2 


SYSTEM  OF  LINN^US. 


mingled,  wliolher  on  the  same  individual,  or  on  two  or 
lliroo  ^listiiK-t  individimis,  has,  in  accordance  with  tlieat 
circumstances,  been  divided  into  lliree  orders. 

1,  Moiiacia,  in  whicli  the  aame  individual  bears  mono- 
clinons  flowerB  and  dirliuoriB  flowers  ;  2.  Ihacia,  iu  which 
there  are  hcrmaplirodite  flowers  on  one  individual  and  uni- 
sexual flowers  on  the  other ;  3.  Trmcia,  in  which  the  spe* 
cieB  is  composed  of  three  indivi^limlti,  one  bearing  hcrma- 
phro<lite  flowers,  another  male  flowers,  and  the  third  fo- 
nt ale  flowers. 

Cryjilogamiti,  the  twenly-fotirth  and  last  class,  is  divided 
into  four  orders :  l.Ferne:  2.  Mosses;  3.  Algsr;  4.  Fungi. 
We  have  now  stated  the  principles  of  the  sexual  Hystcm, 
and  presented  a  sketch  of  its  twenty-four  classes  and  nu- 
merous orders,  such  as  they  were  established  )>y  Lintianis. 
In  examining  this  system,  one  is  struck  by  its  extreme  sim- 
plicity, and  the  ease  with  which  the  name  of  a  plant  may 
be  discovered  by  means  of  it.  The  classes,  in  fact,  are,  for 
the  most  part,  precisely  limited  and  defined,  especially 
those  which  have  the  stamina  in  determinate  number.  Not 
only  docs  this  system  contain  all  the  plants  already  known, 
but  it  is  also  capable  of  comprehending  all  that  may  yet  be 
discovered.  In  consei|uence  of  its  possessing  these  advan- 
tages, it  was  generally  adopted  at  the  period  of  its  first  . 
publication.  m 

But  it  must  be  admitted,  that  it  labours  under  more  thofe  I 
one  serious  disadvantage.      It  is  not  always  easy  to  deter^ 
mine  the  precise  class  to  which  a  plant  ought  to  be  referred. 
Thus  the  Rue  (Bula  graveoietts )  has  almost  alt  its  flowers 
furnished  with  ei^ht   stamina,    there  being  only  a  single  J 
flower  in  the  centre  of  each  of  its  groups  that  presents  tea.  ■ 
The  beginner,  iu  this  case,   would  experience  some  embaiV  1 
rassment,  and  might  be  induced  to  place  the  plant  in  que^ 
tion  in  the  eightli  class  of  the  system,  Octandria,  although 
Linnieus  referred  it  to  Dccandria,   as  be  considered  the 
flower  with  ten  stamina  as  the  most  perfect. 
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Zhdecandria,  iu  like  niaoiter.  Is  not  very  strictly  clianr- 
terized.  It  cotitAiiiH  all  the  plnnts  wliich  have  from  ttvelra 
to  twenty  Htamiiia ;  but  tbe  Agrimony,  which  is  referred  to 
it,  has  often  more  than  twenty. 

Certain  Lahi&ta;  or  Personatfe  wljich  belong  to  I>u/jfna- 
mia,  have  their  four  stamina  of  e<|ual  length,  and  the  irre- 
gularity of  the  corolla  is,  in  many  cases,  hardly  perceptible. 

It  }s  extremely  difficult  to  determioe  with  certainty  the 
orders  to  which  many  plants  belonging  to  Sj/nffenesia  should 
be  referred.  Besides,  the  intermixture  of  male  flowers, 
female  flowers,  and  hermaphrodite  flowers,  thrown  several 
of  them  into  D'uscia  and  Polygaraia.  The  Bixlh  of  these 
orders  Polyyamia  Mtmogamia,  contains  plantii  tvhich  have 
no  affinity  to  the  Composita;,  such  as  the  genera  I 'iota.  Lo- 
belia, Jmpatitrts,  &c. 

Polygamiu,  the  twenty-third  class,  is  a  confuBod  mixt'irv 
of  plants  which  almost  all  belong  to  some  of  the  other 
classes. 

If  we  now  examine  the  plants  brought  together  under 
each  of  the^e  classes,  we  find  that  very  frequently  the  na- 
tural affinities  that  have  long  been  established  are  entiraly 
disregariled.  Thus  one  of  the  most  natural  families,  the 
Gramineie,  is  scattered  through  the  classes  Monamdria, 
Diandria,  Triandria,  Hexandrta,  Motueeia,  Ditvet'ot  and 
Polygamia.  The  Labiate  arc  partly  placed  in  /Jiamiha, 
partly  in  Didpiamia.  It  is  the  same  with  many  other  (it- 
milios  equally  natural.  But  as  the  classificatioa  propuKed 
by  Linnieus  is  a  syftem,  that  is,  a  methodical,  but  purelv 
artificial  arrangement,  intended  solely  for  facilitating  tbe 
discovery  of  tlie  name  of  a  plant  which  one  may  be  desi- 
rous of  knowing,  it  would  not  be  just  to  blame  it  for  ha- 
ving thus  separated  plants  which  bear  a  great  rcsemblantv 
and  affinity  to  each  other.  But  the  Linuaian  s^'stoni  is  not 
the  one  which  is  to  bo  studied  when  the  object  is  to  ohtaia 
a  knowledge  of  the  mutual  relations  of  plants,  altbuu|rh,  of 
all  the  artificial  Ryslems,  it  is  unquestionably  that  which 
enables  one  to  find  tlic  name  of  a  plant  with  most  ease. 
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Desirous  of  rcmoi'iiig  from  tliis  in^^ioue  Hystem  Bome 
uf  tbe  inconvenicncCT  which  we  have  pointed  out,  and 
of  rendering  iu  application  more  easy  in  certain  points, 
my  decoHsed  father  made  Rome  important  rhangex  in  it, 
which  we  now  proceed  lo  state.  It  was  according  to  the 
moditied  system  of  Linnceiis  that  the  plants  were  armnged 
in  the  Garden  of  tlie  Medical  Faculty  of  Paris. 


SEXtJAL  STi'STEM  MODIFIED. 

The  first  ten  classes  are  rcbiined  unchanged. 

The  elevcntli  cUbh  is  Polyandria,  thus  characterised : 
More  than  ten  stamina  inserted  beneath  the  simple  or  mul- 
tiple pistil,  that  is,  having  a.  hypogynous  insertion.  This 
class,  which  is  substituted  for  Dodecandria,  corre«ponda 
eutirely  with  Folynndria  of  Linmciis. 

The  twelfth  class  is  Calvcandri.^,  which  is  thus  cb»> 
racterizeil :  More  than  ten  stamina  inserted  into  the  caly::^  i 
the  ovary  being  free  or  parietal ;  insertion  perigynous. 
This  class  corresponds  partly  with  Dodecandria,  and  partly  ■ 
with  Icosandria.     All  the  true  Rosacea?  belong  to  it. 

The  thirteenth  class  is  Hvsterakobia.  It  is  charac- 
terized by  more  than  ten  stamina  inserted  upon  the  ovary, 
which  is  inferior,  the  iusertion  being  thus  epigir'noue.  This 
class  corresponds  with  part  of  Icosandria.  It  contains  the 
genera  Myrtus,  PitnicOt  Philadelphuii,  P^ifdimn,  &c. 

These  three  classes,  thus  characterised,  are  much  more 
precise,  and  at  the  same  time  presen'e  the  natural  relations 
better  than  those  originally  proposed  by  Linnaeus,  the 
characters  of  which,  being  derived  from  the  number  of  sta- 
mina, were  in  many  instances  calculated  to  lead  the  begin- 
ner into  error. 

The  fourteenth  class  is  Didynamia,  of  which  the  orders 
named  by  Linnieus  Gjiiinuspcrnua  (naked  seeds),  and  Ad- 
giospermia  (enveloped  seeds),  afftn^ed  an  erroneous  idea, 
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there  being  no  naked  eeeds  lu  existence.     They  ]iave  becD 
BubBtituted  by  the  foUomng : 

1.  Tomogtpiia,  (o\'ary  split  and  divided).— Ovarj-  decjflj 
divided  into  diBtinct  lobee;  style  arising  from  a  cenlral  de- 
pression of  the  ovary ;  tlie  ripe  fruit  Utraftenious.  Thie 
order  contains  all  the  Labiatse. 

2.  Atoiiiotjynia  (ovary  undivided). — FniH  cajiaular,  poly- 
Npermous.  To  this  order  belong  the  Anlirrhinecp,  Bignu- 
niaceie,  he. 

The  nineteenth  class  Svnantheria,  substituted  for  Syu- 
gencsia,  is  thus  characterized  :  Stamina  united  by  tJie  an- 
thers only,  so  as  to  form  a  kind  of  small  tube  ;  ovary  mo- 
Nosperraous.  From  the  above  character)  it  ^7i]l  be  seen 
tliat  the  chtsB  Syiiantheria  can  contain  none  but  the  true 
compound  flowers,  that  is,  the  FlosciilosiC)  SemitloaeulasVi 
and  Ila<liatx  of  Tournefort. 

The  orders  of  the  Linnteati  Syngenesia,  being  derived 
from  characters  which  are  too  minute,  very  difficullJv  dis- 
tinguishable, and  subject  to  variation  in  the  same  genus, 
have  been  changed  into  the  following,  which  are  very  eaaily 
distinguishable : 

Order  1.  Carduacea:  capitulum  composed  of  florets  which 
are  indiffcrcutty  hermaphrodite,  male  or  female;  pfaoran- 
thiiuu  furnished  with  very  numerous  bristles,  style  having 
a  slight  enlargement  beneath  the  stigma  ;  connective  some- 
times continued  above  the  anthers  to  form  a  five-tootJied 
tube.     To  this  order  belong  tlie  Thistles,  Knapweeds,  &c- 

Order  2.  Corymbijera :  capitulum  tl oscular  or  radiate; 
phoranthium  naked  or  furnished  with  chaffs,  each  of  which 
accompanies  a  flower.  (In  the  first  order  there  vcere  seve- 
ral at  the  base  of  each  flower).  To  this  order  are  referred 
the  genera  Tussiiago,  Gnaphaiium,  Erigeron,  &c. 

Order  3.  CicJwracefB .-  capitulum  composed  of  semido- 
rets  ;  as  in  Lactuca,  Cichorium,  Scorzonera,  &c. 

The  twentieth  class,  Sympuysanpria,  is  formed  of  tlie 
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sixth  order  of  the  Linnean  Syngcnceia,  viz.  Polygamia 
Monc^amia.  Its  charactere  are :  Stamina  united  by  their 
anthers,  sometimes  by  their  filaments  also,  a  polyspermooB 
ovary,  Bimplo  flowers.  Examples,  the  Lobeliacew,  and  the 
genus  Vwia. 

Oynandria,  Moncecia,  and  Di<ecis,  are  retained  without 
change. 

Tbo  twenty-fourth  class,  Anomaliecia  :  hermaphrodite 
flowers  or  unisexual  flowers  on  the  same  individual  or  on 
different  individuals.  This  class  corresponds  to  Polygamia 
of  Linnaeus. 

The  twenty-fUlh  claaa,  Aoahia,  contuna  vegetables 
destitute  of  sexual  organs,  and  reproducing  by  means  of 
corpusculcs  of  a  peculiar  nature,  analogous  to  the  hulbUa 
of  certain  plants,  and  which  are  named  Spontlen. 


Sach  are  the  changes  which  my  father  thought  it  expo* 
dtent  to  make  on  the  sexual  system  of  Linmens,  with  the 
view  of  diminishing,  as  much  as  possible,  the  difficultiea 
tliat  might  occur  in  making  use  of  it. 


356 


TAxoH<nfr. 


|J2ssSS5^agi^3SS§|  g  B  III  6 


ii; 


] 


ji    1 
1^ 


Ul 


3» 


SVSTKM  OF  LlNS.El'S  MODIFIED. 


sill  |3||||  I    I      ll  Ills  llllit 


SQHt-ft!wK<Sw 


XflHSaS^    waEQ^^ 


•8  ^S  ^5  4  = 
■  S  .  t  -  ■  c  "  6- ji  ■ 

s  C-.gS.g.s^.g- 


■|||-3||3JI|S. 


II 


if- 

a  e-2 


111 

ill 
111 

ill 


111 
He 

lii 

■a -I 

M 
it 

s  I   I- 


if-        Pll 


i 


(     358     ) 
METHOD  OF  M.  DE  JUSSIEU, 

OR  OF  NATURAL  FAMILIES. 


The  method  of  Natural  Families  diifere  essentially  in  ib 
course  and  cbaracters  from  the  systems  of  Toumefort  and 
Linnieus,  which  we  have  already  explained.  In  it  the  di- 
visions arc  not  founded  upon  the  coDBideratlon  of  a  single 
organ,  but  are  derived  from  characters  presented  by  all  the 
partB*of  plants.  Accordingly,  the  plants  which  are  Urns 
brought  together  are  disposed  in  such  a  manner  that  tbry 
have  a  greater  affinity  to  that  which  immediately  precedes 
or'followB  them  than  to  any  other. 

This  classiiication  is  therefore  much  Buperi<»  to  all  lliom 
which  preceded  it,  on  account  of  the  general  and  pIiiloMK 
phical  ideas  which  it  affords  us  respcctiog  tlie  productions 
of  the  vegetable  kingdom.  In  fact,  it  does  not  coneiiler 
objects  separately,  but  collects  and  arranges  them  into 
groups  or  families,  according  to  the  greatest  number  of 
common  characters  which  they  possess. 

Nature,  in  impressing  upon  the  physiognomy  of  certain 
plants  a  peculiar  character  bearing  relation  to  their  internal 
organization,  seems  to  hare  been  desirous,  as  it  were,  of 
aiding  the  botanist  in  seeking  out  the  affinities  %vhich  exist 
among  all  vegetable  productions.  In  fad,  there  are  many 
plants  which  bear  so  great  a  resemblance  to  eacli  other  in 
the  structure  and  conformation  of  their  parts,  that  this  si- 
milarity has  at  all  times  been  perceived,  and  tbese  difierent 
plants  have  been  considered  as  in  some  measure  belonging 
to  the  same  family.  Thus  the  Gramincce,  LabiaUe,  Cruci- 
fern^,  and  Synantlicreio,  have  always  been  kept  toother 
whenever  the  characters  of  affinity  and  mutual  resemblance 
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bavo  not  been  BHorificed  to  tho  prmciplos  of  au  artUiciiil 
system. 

Accordingly,  when  botanists  began  to  bring  together 
pUntfl  into  families,  that  ifi,  into  groups  or  ecries  of  genera, 
resembling  eacli  otlier  in  tbe  greater  numlier  of  characters, 
tliey  had  only  to  imitate  nature,  n-liich  had,  us  it  were, 
created  types  of  essentially  natural  families,  as  if  to  serve 
as  models.  Thus  the  Legnminoaar,  Cruciferte,  Gramiiies-, 
Umbelliferw,  LabiatiF,  &c,  stood  forth  to  the  view  as  so 
many  examples  which  were  to  be  imitated. 

But  an  all  plants  have  not,  like  those  just  named,  exter- 
nal characters  so  precise  or  so  decided  as  at  once  to  disclose 
their  resemblance  to  certmii  oiherx,  recourse  was  bad  to 
analysiB,  and  it  becams  necessary  to  search  in  all  tticir  or- 
gans for  modiiications  which  might  fumisli  characters. 

It  is  in  the  Genera  Planlarum  of  Jussien,  the  real  tnvcut^ir 
of  tbe  method  of  tratural  families,  that  the  principles  of 
this  method  must  be  studied,  it  being  impossible,  in  so 
brief  a  view  of  it  as  that  to  which  we  must  here  confine 
ourselves,  to  enable  the  reader  to  cuter  into  its  true  spirit. 
We  shall  merely  endeavour  to  explain  the  manner  in  which 
the  characters  ha^'e  been  ^-iewcd  by  that  author,  andexposc 
the  principles  on  which  the  admirable  classiiicAtiou  in 
question  has  been  founded. 

The  characters  have  to  he  considered  with  reference  to 
their  value,  their  number,  and  tlieir  affinity. 

With  respect  to  their  value,  it  wilt  easily  be  conceived 
that  the  characters  derived  from  the  most  essential  organs 
of  plants  must  be  less  liable  to  variation,  and  more  import- 
ant than  those  derived  from  other  organs.  Now,  we  know 
that  those  organs  which  conduce  to  reproduction,  perform 
the  most  important  part  in  vegetable  life,  and  that,  among 
them,  the  embryo,  which  b  in  a  manner  the  common  end 
towards  which  all  the  organs  of  the  plant  direct  themselves, 
is  that  which  orcupict*  the  first  rank  in  im]K)rtan«c.  The 
embryo,  therefore,  ba8  %uppliod  our  autlior  ivith  his  prbnary 
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divisioni).  TIio  stamina  aud  tlic  pialil  occupy  tlie  eecoud 
rank,  and  afford  mare  constant  and  more  valuable  chamo- 
torB  than  tlie  floral  envelopes.  Theeo  characters  are  the 
more  tixed  and  important,  tliat  they  are  deri^-ed,  not  from 
the  number  and  gtructnrG  of  these  organs,  fvhich  are  very 
subject  to  variation,  but  from  their  relative  position,  which 
is  fixed.  Thui^,  next  to  tlie  embryo,  the  relative  position  of 
the  sexual  organs,  or  their  insertion,  affords  tbe  best  cha- 
racters for  the  arrangement  of  plants.  Lastly,  the  atems, 
the  leavct^,  and  tlie  roots,  can  never  he  employed  otherwise 
than  as  accessory  characters. 

With  respect  to  their  number,  the  characters  arc  asso* 
ciatcd,  grouped,  and  arranged ;  and^  from  the  aggrc^tion 
of  simple  characters,  result  general  charactere,  wbich  serve 
to  unite  a  certain  number  of  plants  under  a  conunoii  deno- 
rai  nation. 

Some  characters  are  mutually  connected,  and  seem  ioae- 
parable  from  each  other.  Those  which  are  derived  from 
the  flower  and  fi-uit  are  chiefly  of  this  kind.  Thus  for  ex- 
ample, the  inferior  ovary  always  implies  a  monosepalous 
calyif  and  an  cpigynous  insertion.  A  monopetalous  corolla 
almost  always  indicates  that  the  stamina  are  inserted  upon 
it,  and  that  they  liavc  a  determinate  number. 

From  the  value  and  importance  which  the  differeut  cha- 
racters ]>os8Dss,  it  is  easy  to  see  that  those  least  liable  to 
vary  ought  to  liavc  been  employed  for  the  fundnmcDtal 
divisions  of  the  vegetable  kingdom.  Thus  the  embryo  has 
furnished  the  first  three  great  divisions  in  plants.  The 
stamina  and  the  floral  envelopes  have  allerwards  been  cm- 
])loycd  for  suhdinding  the  first  three  sections*  which  were 
established  upon  the  embryo. 

Let  us  now  endeavour  to  disclose  the  manner  ia  wbush 
plants  have  been  associated  so  as  to  form  families  or  natn- 
ral  groups ;  and  let  us  begin  with  explaining  what  is  meant 
by  the  words  j(/ie«"es,  variety,  gcmis,  ortifv,  onA /ianift/. 

The  plants  thai  occur  scattered  over  the  surlat-c  of  tlie 
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frlutic  constitute  the  individuRls  of  the  r^«table  kingdom. 
When  we  examine  them  with  attention,  we  soon  ]ierceiv0  ] 
tlmt  in  the  general  mass  tlierc  are  numerouB  individual^ 
wliich  always  present  ttiomeelves  to  our  view  uuder  the'  I 
Name  appearance,  possess  tlie  earoe  external  and  internal   i 
eharaetem,    and    are  always   reproduced    under   the  same   ' 
form.    To  all  these  perfectly  similar  individualB,  considered 
generally  and  abstractly,  the  name  of  sjwvies  is  given.   The 
iii{>edcs,  then,  is  the  aggregate  of  individuals  which  arc  al- 
ways reproduced  in  the  i«me  manner,     A  seed  produced 
by  any  given  species  always  gives  rise  to  an  individual  per- 
fertly  similar  to  that  from  which  it  originated.      The  eh^ 
racters  on  wliicli  the  distinction   of  the  different  specie* 
from  each  other  is  founded,  are  generally  derived  from  the 
organs  of  vegetation,   that  is,    from  the  leatcs,  the  stem, 
and  the  roots.     The  species  which  present  some  difierencM  I 
with  respect  to  the  colour  of  their  flowers,   the  place  !if  | 
which  they  grow,  and  their  relative  height,  constitute  ro-'' I 
rieties,  which  are   distinguished   from   species  properly  so'  I 
called,  by  the  circumstance  of  tlieir  not  being,  in  the  na»  f 
tural  state,  reproduced  from  seeds  with  all  their  charac-  1 
tors*.    Thus,  for  example,  the  Litac  usually  has  the  flowen  I 
of  a  delicate  purple  tint;   but   its  flowers  are  sometime!  | 
white,  although  none  of  the  oilier  characters  have  been  a 
tered.     The  white  Lilac,  then,  is  merely  a  variety  of  th«  J 
purple  Lilac.      In   fact,  if  seeds  taken    from   the  whit^ 
flowered  Lilac  are  sown,  they  give  rise  to  individuals  whoso 
Howers  are  indifferently  purple  or  white ;  which  proves  that 
varieties  are  not  always  preserved  by  means  of  seed. 

The  genuti  consists  of  a  greater  or  less  number  of  species, 
united  by  common  characters  derived  from  tlie  organs  of 
fructiBcation,  bnt  all  distinguished   from  each  other   by 


•  Wc  have  been  rarel'iil  In  sivlnn  in  the  natmat  tiale,  for  ill  mJliraWif 
111  iiianv  rxrletiM  are  ]im|"ii)tal*<l  l>y  tht  seed. 
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specific  chKract«re,  peculiar  to  each  of  tliem,  and  rnnudted 
by  tlio  organs  of  vegetation.  Thue,  the  genus  Anaifaliis 
lias  for  itB  characters  a  rotate  raonopetalons  corolla,  Ave 
Btamina,  and  a  pyxidium  for  its  fruit,  that  is,  a  giobntar 
capsule  opening  in  a  circular  manner  by  a  kind  of  lid.  All 
the  epecies  of  this  genus  must  possess  these  different  cha- 
racters ;  but  they  are  distinguialied  from  eacli  other  by  the 
form  of  their  stem  and  leaves,  &c.  The  other  genera  are 
similarly  constituted. 

If  we  bring  together  the  genera  in  the  same  manner  as 
the  species ;  in  other  words,  if  we  place  dcbt  each  other  ail 
those  which  have  common  and  similar  characters,  we  form 
orders  projierly  so  called,  if  regard  is  had  only  to  a  ungle 
character,  such  as  the  number  of  the  stigmas,  ibc  form  of 
the  fruit,  &c. ;  and  natural  families  or  ordera^  if  we  iacludo 
all  the  considerations  that  relate  to  the  form,  the  atruciurc, 
and  the  relative  disposition  of  all  the  oigana  of  the  phnte 
which  we  are  arranging. 

By  a  natural  order  or  family  of  plants  must  therefore  he 
meant  a  series  or  assemblage  of  genera,  which  all  preaeul 
the  same  characters  in  the  organs  of  fruclilication. 

Thus  the  family  of  Crucifcrte  is  characterized  by  a  dico- 
tyledonous embryo,  a  siliquosc  or  siliculose  fruit,  usoallv 
four  petals  opposed  to  each  other  in  pairs,  stamina  in  deter, 
minatc  number,  &c.  All  the  genera  of  that  family  musi 
present  the  same  characters,  but  only  with  some  slight  mo- 
difications,  which  do  not  alter  the  primitive  tj"pe,  but  afford 
distinctive  characters  for  the  genera  which  collectively  con- 
stitute the  family  in  question. 

By  following  a  course  like  this,  botanists  have  brouehi 
together  the  various  species  of  plants,  so  as  to  form  them 
into  groups  or  natural  families.  But,  as  these  families  are 
numerous  it  was  necessary  to  distribute  them  into  clawes. 
in  which  regard  should  be  had  to  the  same  resemblance  and 
affinity.     It  is  to  this  classitication  of  the  families  dut  llu 
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uame  of  Jussiet^s  Method,  or  Uie  Method  of  Natural  Fami- 
licB,  has  been  given.  Wc  now  proceed  to  inquire  wliat 
cliaracters  that  celebrated  author  employed  in  forming  these 
different  classee. 

Tiiia  method  has  been  di\^ded  into  tifteeo  classes.  The 
primary  di^'isioIle  are  derived  from  the  characters  which 
may  be  obtained  from  the  presence  or  absence  of  tlie  em- 
bryo :  whence  the  EmbryomUe  and  Inetnhryonate  plants. 

The  Embrj'onate  plants  are  distinguished  according  to 
the  number  of  their  cotyledons:  \sl.  Into  mouucotylcdoa- 
ouB ;  2dly,  Into  dicotyledonous.  All  vegetables  are  ar- 
ranged under  these  three  primarj'  divisions:  Acotykdonea, 
Monocotp/rdoties,  Dicoh/kdones. 

Tlie  second  consideration,  or  that  by  which  the  classes 
properly  so  called  are  established,  is  founded  upon  the  re- 
lative insertion  of  tJie  stamina  or  of  the  staminifcrous  mo- 
nopetalouR  corolla.  Now,  we  have  seen  that  there  are  three 
kinds  of  insertion  : 

1.  The  hypogynoua  insertion,  or  that  in  which  the  ovary 
being  entirely  free,  the  stamina  or  the  staminiferous  corolla 
are  inserted  close  around  its  base. 

2.  The  perifft/noun  iitsertion,  or  that  in  which  the  ovary 
being  free  or  jtarietal,  the  etamioa  or  the  staminiferous  mo- 
nopetalous  corolla  are  inserted  into  tlie  calyx  at  a  certain 
distance  from  the  circumference  of  the  base  of  the  ovary. 

3.  The  epiffffnouK  insertion,  or  that  in  which  the  ovary  is 
alivays  inferior,  and  in  which  the  stamina  or  the  stamini 
feroue  corolla  are  inserted  upon  the  upper  part  of  the  ovary. 

These  three  kinds  of  insertion  serve  to  establish  an  equal 
number  of  classes. 

The  Acotyledones  being  desUtute  of  embryos,  and  conse- 
<]uent1y  of  Sowers  and  fruits,  could  not  be  brought  under 
this  diviNon,  but  constitute  the  first  class. 

The  Monocotyledon  en,  possessing  these  three  modes  of 
insertion,  have  been  diritictl  into  three  classes :  1.  Monoco- 
lyledoncH  with  hypogj'nous  stamina ;  3.  Monocotylcdones 
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with  |)erigynou8  slamina ;  3.  Moiiocotylcdones  \v\tU  ppi- 
gynoiiB  stamina. 

The  Acotyledoncs  and  Monocotyledoncs  therefore  (orut 
four  classee,  thus : 

Acotylcdoiies, Class  I. 

{slamiitH  liypogynous,  .  Class  II. 
stamina  iierigynous,  .  Class  III. 
stamina  cpigynous,  Class  IV. 

T)ie  Dicotyledones  being  much  more  uumerous  than  the 
Acotyledoncs  and  Monocotyledoncs  together,  it  was  neces- 
sary to  increase  the  number  of  their  divisions.  Here,  Uie 
insertioD,  although  still  attended  to,  becomes  a  secondar)- 
character.  Thus,  it  has  been  observed,  that  these  |i1aiiU 
are  destitute  of  a  corolla  or  are  apetalous,  or  that  they  have 
a  staminifcroua  monopetalous  corolla,  or  that  their  corollii 
is  jMTlypetalous.  These  distinctious  have  given  rise  t«  the 
three  first  divisions  that  have  been  established  among  the 
Dicotyledones,  namely : 

1.  Apetaious  Dicotylodones ; 

2.  MonoiwtalouB  Dicotyledones; 
S.  Polypctalous  Dicotyledones. 

Tlie  insertion  lias  been  employed  as  a  secondary  cburae- 
ler  for  subdividing  these  three  sections  into  chisscs.  Thus 
the  Apetala;  form  three  classes,  in  which  the  insertion  is 
epigj'nous,  perigj-nous,  and  liypogj'nous. 

Tlic  MonopotaW,  of  which  tlie  corolla  aln-ays  bears  the 

stamina,  in  like  manner  form  three  clasaes,  according  as 

their  stamiuiferous  corolla  is  hypogynous,  perigynoua,  or 

epigyiioua.     The  last  or  epigynoua  chiss  of  the  Monopetalw 

has  been  further  subdivided,  according  as  the  stamina  arc 

free  or  connected  by  their  anthers,  which  carries  the  nam- 

ber  of  classes  in  the  Monopetalous  corollas  to  four,  namely : 

^stamina  hyimgynous,      ....      Class  I. 

Monopetala^  )  slamiufi  perigynons,       ....     Class  II. 

(  ,      .  fanthers  united, Class  HI 

stamina  opigynons  ^  "■«»  »«i. 


I  anthers  free,     Class  IV. 
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These  Tour  elassca,  tcgetlier  with  Uiv  three  clastjcs  of  the 
A|)cttiIuiiH  Di cot j'led ones,  ami  the  four  rlosses  of  the  Moiit^ 
cutylcdonee  aiid  AcotyledoiieE,  form  eleven. 

The  Polypctalfe  have,  in  like  manner,  been  dS^Hded  into 
three  claescs,  according  to  their  mode  of  inBertion,  which 
is  opigyuous,  pcrigynous,  or  hypogynoua. 

Lastly,  in  the  fifteenth  and  la^t  clasG,  are  placed  al)  the 
dicotyledonous  plants,  whose  flowers  arc  csseTitially  uni- 
sexual, and  ecparat«d  upon  distinct  individuals.  They  have 
been  named  irregular  diclinous  plants. 

Such  arc  the  fifteen  classes  which  M.  Jussicu  established 
in  the  vegetable  kingdom,  for  the  purpose  of  metliodically 
arranging  tlie  different  families  of  plants,  which  he  had 
previously  formed. 

Each  of  these  classes  contains  a  greater  or  less  number 
of  natural  families,  all  connectetl  by  the  common  character 
which  constitutes  the  class.  The  number  of  these  families 
is  not  definitively  settlcil,  and  indeed  cannot  be  so,  as  new 
discoveries,  and  more  accurate  observations,  by  making 
knoivn  new  objects,  or  demonstrating  the  difFcrences  which 
exist  between  plants  previously  associated  and  confounded, 
continually  augment  the  number  of  families.  Wlien  M.  de 
JusBJeu  published  his  Genera  Plantanan*,  in  1789,  he  de- 
scribed 100  families.  We  have  now  upwards  of  160,  the 
characters  of  which  wc  shall  presently  give,  and  the  num- 
ber is  still  capable  of  being  increased.  M.  de  Candolle  has 
also  published  a  series  of  families  arranged  in  an  order  of 


*  M.  de  Jiiirieu  wu  censured  far  not  girlng  a  proper  name  to  each  of 
hU  fifteen  claste*,  u  Limueiu  did  in  hU  ayitem.  Tfaat  celebisted  botaniat 
vu  too  eenrible  of  the  justice  of  this  otMcrvation  not  to  attend  to  it.  He 
ihervfore  g«Te  ■  particular  nune  to  each  of  hia  cUmm.  Tbew  names  *e 
take  from  a  note  wHb  whidi  ho  bad  the  ftoodima  to  fumioh  ua,  and  thej 
•rill  be  found  at  the  head  of  the  difiercDt  cbaaea  In  tbe  foUawlng  list. 
The  onlv  change  that  we  have  made  consist*  in  having  ^vcn  Ihem  a  sub. 
stantive  termination.  Thus  Instead  of  Manthypoffitiitit,  PtrUtamiiuxu,  &c- 
we  aav  Afoicftypajiyn io,  Pttittammia.  ttc. 
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hit  own,  whkix  is  nmAj  the  nmno  otihat  miiBfftmA  bj  M. 
db  Jummil 

WidMmt  at  all  fedk^  dkipoaad Aroffv  an  cupiiiknt  as  to 
tba  saperioritjr  of  oHher  iiiod%  wa  dufil  Iraro  aoqilain  that 
of  Jnsdeiiy  as  bsing  dia  nioat  gsBSBsIlf  ■doptad»  and  as 
being,  mofeoirer,  oonfiMmed  to  the  daaasa  wUdft  wa  laiTe 
just  pointed  ont. 
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A  TABLE 


OF  THE 


FAMILIES  OF  THE  VEGETABLE  KINGDOM, 

ARRANGED  ACCORDING  TO  THE  METHOD  OF 
ANTOINE  LAURENT  DE  JUSSIEU. 


FIRST  DIVISION. 

INEMBRYONATE  PLANTS.  ♦ 

This  first  division  of  the  vegetable  kingdom  corresponds 
to  the  class  Cryptogamia  of  Linnaeus.  It  contains  all  the 
plants  which,  being  destitute  of  true  organs  of  generation, 
in  other  words,  of  stamina  and  pistils,  have  received  the 
name  of  Agamous  Plants,  and  are  reproduced  by  means  of 
corpuscules,  in  their  structure  and  development  resembling 
the  bulbils  which  are  observed  on  certain  phanerogamous 
plants.  Linnaeus  called  these  plants  cryptogamous,  because 
he  imagined  their  fecundation  to  be  effected  by  means  of 
orgaus  which  were  little  known.  M.  De  CandoUe,  observ- 
ing that  only  a  single  anatomical  element,  the  cellular  tis- 
sue, enters  into  their  composition,  names  tbem  Cellular 
plants,  in  opposition  to  the  name  Vascular  plants,  which  he 
gives  to  the  phanerogamous  species.  We  think  they  ought 
to  retain  the  name  of  Agamous  plants  which  Nccker  gave 
them,  because,  as  we  shall  presently  shew,  they  are  really 

•  We  shall  here  present  some  general  considerations  respecting  the  or- 
ganization of  the  incmbrvonate  plants,  as  they  possess  peculiarities  which 
we  had  no  opportunity  of  describing  in  the  preceding  part  of  the  work. 
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doetitul«  of  orgaas  of  geaeraUoD,  or,  at  least,  (btir  orgaas 
of  reproduction  have  a  Rlriicture  entirely  different  from  that 
of  tlie  tame  jiartB  in  phaneroganous  plants.  Thus,  wo 
comprehend  under  the  name  of  Affamous  Planfa  all  the 
acotyledonous  plants  of  Juasien,  that  is  to  say,  all  those 
which  were  referred  by  LinnKua  to  Cryptogamia,  tho  last 
clasB  of  his  system. 

Several  authora  have  divided  them  into  two  ulasaeB : 
Cryptf^amoua  PlanU,  and  Agamotui  Plants  properly  so 
called:  To  the  former  they  refer  the  Sulvines,  Equisetacea;, 
MuBci,  Hepatic^,  Lycopodiaceat,  and  Filices,  which  they 
consider  as  provided  with  sexual  organs,  although  very 
small  and  not  readily  [>orceptibIo,  To  the  second  class  be- 
long tbe  plants  which  ihcy  coiiaider  as  truly  agamous,  such 
as  the  AlgEc,  Lichens,  and  Fungi,  in  which  is  distinguished 
nothing  that  can  be  compared  to  stamina  or  piHtils.  But  we 
do  not  admit  this  distinction  Tho  organization  of  all  these 
plants  is  bo  obviously  different  from  tliat  of  the  plianert^- 
mous  plants,  that  they  cannot  possess  the  same  organs. 
Wo  therefore  agree  with  Necker  in  considering  the  plants 
designated  by  tho  name  of  cryptogainous  as  entirely  desti- 
tute of  sexual  oi^ans,  and  are  of  opinion  that  nothing  in 
thent  can  reasonably  I>c  compared  to  these  parts  as  they 
exist  in  phanerogamous  plants 

In  the  course  of  this  work,  we  have  more  than  once 
shewn  the  great  difference  that  exists  between  all  the  parts 
of  these  plants  and  those  of  phanerogamous  plants.  Wc 
have  shown  that  the  corpuscles  which  authors  have  consi- 
dered as  seeds,  are  not  such  in  reality,  as  they  are  destitute 
of  an  cmbr^'o.  Yet  they  give  rise  to  plants  perfectly  simi- 
lar to  those  from  which  they  have  separated.  But,  as  we 
have  already  several  times  said,  the  bulbils  of  certain  peren- 
nial plants,  and  a  great  nnmber  of  buds,  produce  tlic  same 
plumomeuou,  although  they  cannot  on  that  account  be  com- 
pared to  true  seeds.  Besides,  how  is  this  alleged  germtna- 
tioo  of  the  agamous  plants  effected?   Can  it  be  compared 
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to  that  of  plants  which  are  furnished  with  an  embryo  ?  A 
reproductive  corpuscle  of  a  Fern  or  a  Muehroom,  if  placed 
on  the  ground,  will  be  developed  there ;  but  it  wUl  not  be, 
as  in  the  embryo  of  a  phancrognmonci  plant,  parts  already 
formed,  only  reduced  as  it  were  to  their  ruflimentary  etat^, 
that  will  BUccesBively  acquire  a  greater  development ;  but, 
on  the  contrary,  parte  entirely  new  will  be  produuctd.  It 
is  not  n  growth  of  organs  already  existing  ;  but  tbc  tissue 
of  the  HpoTule  or  reproductive  corpuscle,  becomes  elon- 
gated on  the  one  hand  to  sink  into  the  ground  and  form 
a  root,  when  the  vegetable  is  to  have  one,  and  on  the  other 
hand  stretches  up  in  the  opposite  direction  to  form  a  stem. 
In  whatever  position  a  sporule  may  be  placed,  the  part  in 
contact  with  the  earth  always  elongates  to  form  the  root, 
and  tlie  opposite  part  becomes  tlie  stem.  These  t^ro  organs, 
therefore,  do  not  exist  pre\-ious  to  this  development,  but 
are  produced  by  the  influence  of  certain  circumstaneee, 
which  ap])ear  as  if  fortuitous  and  foreign  to  the  very  natun 
of  the  body  which  produces  them. 

If  we  now  examine  the  parts  which  have  been  looked 
upon  as  the  flowers  by  various  authors,  we  Eihall  find  that 
their  opinions  respecting  them  are  very  discordant;  some 
considering  as  male  flowers  wliat  others  describe  as  female 
flowers.  Tims,  in  the  Mosses,  LJnnceus  considers  the  theeu 
as  a  male  flower,  Hedwig  as  a  female  flower,  and  Pafiwl 
dc  Beauvois  as  a  hermaphrodite  flower. 

Whenever  these  plants,  as,  for  example,  the  Mosses, 
present  two  very  distinct  kinds  of  particular  organs,  which 
have  been  considered  as  those  of  fructification,  authors  could 
only  have  been  embarrassed  in  selecting  this  or  that  for  the 
fiinctiou  which  they  had  to  attribute  to  it.  But,  in  the 
Juugermanniee,  where  there  are  sometimes  three  or  four 
kinds  of  fructifications  differing  from  each  other  in  their 
external  form,  as  there  are  only  two  kinds  of  aexual  or^an^ 
the  male  and  the  female,  it  would  be  necessary  here  to  ad- 
mit four.    For,  if  tlio  name  of  i^exual  organs  has  been  giveu 
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U>  two  of  these  parts,  why  ahouM  it  be  denied  to  the  other 
two,  whose  internal  etructtire  is  the  enme,  but  which  differ 
only  in  their  extemni  forms  or  in  their  disposition  ? 

In  the  Feme,  on  the  contrary,  in  wliich  there  is  e\-idently 
but  a  single  species  of  fructification  entirely  formed  of 
small  grains,  commonly  enclosed  ill  little  membranous  bags, 
and  which  have  been  considered  as  seminules  or  seedlcts, 
where  arc  the  stamina  ?  Wbere  the  stigma  which  has  re- 
ceived the  influence  of  the  pollen  ?  Where  the  pistil  which 
has  transmitted  it  to  tbe  ovules  ?  Does  it  afford  a  satisfac- 
tory answer  to  tlieso  questions  to  say,  as  Micbeli  and  Hed- 
wig  IiHve  done,  that  tbe  hairs  which  are  observed  on  the 
young  leaves  are  the  stamina ;  or,  as  Hill  and  Schmidel 
have  asserted,  that  tbe  male  flowers  are  the  rings  which 
surround  the  receptacles  in  which  the  seminules  are  con- 
tained? 

It  must  be  admitted  that  opiuions  so  discordant,  and  even 
contradictory,  lead  to  an  inference  which  appears  to  us  in- 
evitable, and  which  is,  that  the  alleged  flowers  of  aga- 
mous  j>Innts,  sometimes  considered  as  containing  stamina, 
and  sometimes  as  containing  pistils,  are  not  in  reality 
flowers,  but  peculiar  organs,  constituting  a  kind  of  buds, 
to  wliicii  nature  has  intrusted  the  reproduction  of  these 
singular  plants.  ^Vhy,  in  fact,  should  we  wish  to  confine 
the  power  of  nature  within  tbe  narrow  limits  of  our  con- 
ceptions ?  Her  means  are  as  varied  as  her  power  is  great ; 
and  if  she  has  bestowed  upon  the  agamous  plants  an  aspect 
so  different  from  that  of  the  phanerogamous,  and  given 
them  external  organs  which  often  T^ear  no  resemblance  to 
those  of  the  latter,  why  might  she  not  also  have  accorded 
ihem  a  peculiar  mode  of  reproduction,  having  nothing  simi- 
lar to  that  of  phanerogamous  plants  but  the  effects  which  it 
produces,  in  otiier  words,  tbe  formation  of  tbe  organs  by 
which  the  species  is  to  be  perpetuated  ? 

Aa8 


NATURAL  FAMIUKS. 


FIRST  CLASS.— ACOTYLBDONIA. 

•  Family  I. — Hydrophyta. 

Alg»  i^aulhora.     Part  ofAe  Alg»,  Jttsa. 

In  this  family  ie  seen  the  i-ommcncement  of  vegetable 
organ iziitioii,  the  plauts  of  wluch  it  is  composed  being  t)ie 
most  simple  with  which  we  are  acquainted.  Some  of  ibem 
appear  at  first  in  the  form  of  small  globules  or  Tcsides, 
separate  or  collected  into  groups,  aud  which,  by  uniting 
end  to  end,  or  becoming  variously  aggregated,  form  GIa> 
ments  or  tubes,  which  are  simple  or  branched,  contutooas 
or  articulate,  plates  of  various  forms,  or  reticulated  struc* 
turos.  Tho  Hydrophytes  arc  all  those  plants  ivhich  v^e- 
tate  in  fresh  or  salt  water,  and  in  inundated  places.  Their 
tigsue  appears  iu  general  to  be  homogeneous,  to  consist  of 
cells  of  various  forms,  aud,  according  to  Lamouroux  and 
Bory  dc  St  Vincent,  of  some  vessels  constituting  longitu- 
dinal iihres.  Their  organs  of  fructificatiou  are  dehisceat 
or  indehiacent  sporangia,  containing  very  small  snorulce. 
These  organs  are  variously  grouped,  and  arc  placed  in  the 
interior  of  the  tissue,  seldom  at  its  exterior,  under  the  form 
of  tubercles.  Those  of  tho  tubular  hydrophytes  are  Bom»- 
times  collected  into  globules,  sometimes  disposed  in  spiral 
lines.  The  hydrophytes  present  all  the  shades  of  green  or 
purple. 

This  ftunily  contains  the  plants  generally  known  by  the  nftme 
of  Algtr,  marine  plants,  or  sea-weeds.  It  is  divided  into  tn-o 
great  tribes,  which  several  authors  have  again  subdivided  «c- 
cording  as  they  grow  in  fresh  or  in  salt  water.  These  two  tribe* 
are  the  Confirett  and  TKalasmophyfa.  These  plants  have  occu- 
pied the  attention  of  several  modem  naturalists,  of  whom  w« 
shall  mention  Mess.  Turner,  Lyngbie,  Lamouroux,  BoDneualson, 
Mertens,  Agardli,  and  especially  Bory  de  Saint- Vincent.  To 
the  works  of  these  writers  we  refer  those  who  are  desirous  of 
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obtAinitig:  11  mnM  detailed  acconot  of  the  atructure  and  dBSHificA- 
tion  of  tho^e  plants. 

The  family  of  Hydrophyte!  forms  tlie  conuecttng  linlt  be- 
tween the  animal  and  vegotahlu  kingdoms.  In  fact,  the  Oscil- 
laria  and  Conjagata  are  a  kind  of  mixed  bein^,  which  liave  been 
in  turns  referred  to  animals  and  to  vegetables.  The  former, 
from  the  Hpontancong  and  varied  motions  which  they  perform, 
and  the  latter  from  their  mode  of  fecundation  and  development, 
•eem  to  posses*  all  the  characters  of  animal  life,  while,  in  their 
rtructnre  and  form,  they  are  closely  allied  to  the  Confervw, 
which  are  destitnte  of  every  kind  of  motion,  and  certiunly  bo- 
long  to  the  vegetable  kJDgdom.  It  is  therefore  impossible  to 
find  a  very  decided  line  uf  demarcation  between  tbe  two  king- 
<lomB.  It  has  been  said  that  certiuu  A\gm  are  alternately  nnil 
Huccessively  anlmajii  and  vegetables;  in  other  words,  tltut  iu 
them  there  is  an  actual  transmutation  of  the  one  kingdom  into 
the  other.  But  recent  observations,  made  by  the  most  accurate 
naturalists,  have  proved  that  this  alleged  transformation  does  not 
take  place. 

[The  Hydrophyta  are  not  of  great  importance  in  a  medical 
point  of  view,  a  very  few  species  only  having  been  used 
in  the  treatment  of  certain  diseases.  Giffariina  hetmin- 
thoeorton,  or  Corsican  Moss,  a  native  of  the  Mediterra- 
nean, has  been  employed  as  an  anthelmintic.  The  ashes 
of  some  species  have  been  used  in  the  treatment  of  goitre, 
their  efficacy  depending  upon  the  iodine  which  they  con- 
tain. Dr  Greville.  In  his  excellent  Atga  Britanniae,  re- 
marks, that  the  stems  of  a  sea-weed,  which  he  refers  to 
the  order  Laminarieat,  are  sold  in  the  shops,  and  chewed 
by  the  inhabitants  of  Soulii  .America,  wherever  tluit  dis- 
ease is  prevalent.  Many  species  are  used  for  food,  in 
difier»nt  conntiiM. — Tr.^ 

•  Family  U. — Fungi.     Just. 

Plakts  extremely  varioble  in  their  fomi,  coDBistencc, 
colour,  &c.  They  arc  fleshy  or  corky  bodies,  having  mmt- 
tinwB  a  form  which  may  ho  compariHl   to  that  of  an  urn- 
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brella ;  iu  other  words,  composed,  1.  Of  a  pi)eu%  wbicb  U 
generally  convex,  and  is  funiislied  beneatli  vniii  perpeudi- 
eulur  lamioEc,  tubes,  or  anastomosing  lines ;  3.  A  central  or 
lateral  stalk,  at  the  summit  of  wbicli  is  perceived  a  circular 
membrane  (the  aimulas),  which  extends  to  the  circumference 
of  the  pilcDB.  The  whole  Mushroom  is  tiomctimes  eo^'ered, 
prei-iouB  to  its  development,  by  a  kind  of  membranous 
bag,  complete  or  incomplete,  which  is  named  tlic  I'blra. 
At  other  times  they  are  globular,  ovoidal,  or  elongKt«d 
masses,  cup-shaped  bodies,  simple  or  articulated  filaments, 
eoralliform  trunks,  or  bodies  irregularly  branched  in  the 
manner  of  coral,  and  of  e.xtremely  variable  colours,  some- 
times presenting  the  most  lively  tints;  but  their  internal 
tissue,  which  consists  of  irregular  cells,  is  never  green. 
The  sporules  or  reproductive  organs  are  sometimes  naked, 
sometimes  enclosed  iu  a  kind  of  small  capsules,  named 
thecft.  Tboy  arc  either  scattered  at  the  surface  uf  the 
fungus,  or  enveloped  in  a  peridium  or  concoptacle,  which  U 
Seshy,  membranous,  or  hard  and  woody. 


The  Fungi  are  in  general  parasitic^  plants,  which  grow  either 
on  other  vegetables  still  living,  or  on  oipuiit;  substAnces  in  a 
state  of  putridity,  at  the  surface  ur  in  the  interior  of  the  ground. 
Their  growth  is  sometimes  effected  with  extraordinary  rapidiiy, 
and  their  duration  is  often  very  fugitive  j  while  others,  aa  Bolebu 
igniarius,  uiigrulattu,  &c.,  vegetate  slowly,  and  during  several  guo 
cessive  yearg.     A  very  small  number  of  species  grow  in  wMer. 

The  Fungi  form  several  natural  groups,  which  some  nntlioK 
consider  as  distinct  families.     These  gruupii  are  the  followiiiff : 

1.  FuNOi  or  Mushrooms  properly  so  called:  Fleshy,  corky, 
or  woody  plants,  having  the  sporules  placed  iu  capsules  w^hieh 
form  collectively  a  membrane  (hymeiiium)  variously  folded,  and 
covering  the  surface  of  the  fungus  in  whole  or  in  part.  For  ex- 
ample :  Agariciu,  Boletus,  Mendius,  Morcfiella,  C^ovorta,  &■«. 

2.  The  LycoperdaceiE  are  fomied  of  a  fleshy  or  membranous 
peridium,  at  flrst  closed,  hut  afterwards  opening  and  contiuning 
naked  spondes,  withuut  capsules,  and  escaping  from    the  peri- 
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Ex.:  Z^eoptrdon, 


ilitiin  or  rt;i«ptacle  under  the  form  of  powder 
Gaulritut,  Slemtmitii,  Detmodium,  &c 

3.  The  HvposYLi^fi,  which  liavc  the  appearance  of  tu1>urcle)i 
or  concepUcles,  of  very  diversified  forma,  opening  hy  &  fissure 
or  pore,  iind  conlaining,  in  a  kind  of  g;elatinous  pulp,  omaU  cap- 
sules (theca)  full  of  sporulea.  Elx. :  HtfsUrium,  SjJueria,  Ery- 
*iphe,  &c. 

Note. — From  this  group  must  he  removed  ihe  Lichenoid 
Hypoxylete  of  De  Candolle,  which,  witli  the  exception  of 
the  genus  Hi/sterium,  belong  to  the  Liuhenea?. 

4.  The  IVtc'CEDn>'E£. — Branched  filaments  crossing  each  other, 
and  bearing  sponiles  de<itilute  of  capsules.  For  example,  all 
the  sp4>cies  of  Mueor,  and  the  numerous  genera  into  which  they 
have  been  formed. 

5.  The  Uredikea. — The  eporules  are  contained  in  capsidc$, 
which  are  either  free,  or  placed  wiihout  order  upon  the  surface 
of  a  filamentous  or  pidverulent  basis.     Ex. :   Urtdo,  &c. 

The  family  of  Fimgi  is  distinguished  from  those  of  the  Alga? 

and  Licheneie  by  the  absence  of  any  kind  of  frond  or  crust, 

Iwaring  the  oi^ns  of  fructification. 

[Several  species  of  Fungi  are  used  as  food,  such  m  tli« 
Common  Mushroom  (Agaricvt  campestrisj,  and  various 
kinds  of  Truffles  and  Morels.  Many  kinds,  however,  are 
poisonons,  and  have  often  been  productive  of  deleterious 
and  even  fatal  efiecti.  Salt  and  vinegar  are  said  to  de- 
stroy the  virulence  of  c«rtain  species ;  bnt,  in  all  Buspetted 
coses,  the  gratification  to  be  derived  from  eating  a  mouth- 
ful of  mushrooms  is  hardly  a  compensation  for  the  risk 
incurred.  Boietux  itptiarus  has  been  employed  as  a  styp- 
tic—Tn.] 


Family  III. — Licuenex,  Hoffm. 
Part  (^the  A]g«  t^Juuieu,  and  of  the  Hyjmxyla  if  De  Cnndollr. 


Fronds  or  77ia//i  cxtcudcd  in  the  form  of  membranes  ur 
membrauouc  criisti;  of  varied  consislence,  simple  or  VAr>- 
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oiuly  lobed,  or  of  simple  or  ramified  stems,  or,  hwtly, 
merely  of  a  kiiid  of  powder.  The  sporulea  are  enclosed  in 
conceptacles  which  are  named  ajiolhena.  These  vary  ex* 
ceediogly  in  their  form,  which  may  be  orbicular,  elongated, 
linear,  convex,  concave,  Sic,  in  their  colour,  which  is  oflen 
brilliant,  and  in  tbeir  position  upon  the  tliallus.  They  are 
further  ^seile  or  stipilate,  with  or  without  a  marginal 
rim.  Sec.  From  these  different  modifications  have  been 
formed  the  numerous  generu  of  this  family,  which  were  all 
included  by  Linnaeus  in  the  genus  Lichen, 

The  Lii^liens  are  in  geuiral  parasitic  plants,  living  upon  the 
bark  of  other  trees,  or  somettuiea  upon  the  moitit  ground,  or 
upon  the  most  sterile  rocks.  Their  substance  is  generally  dry, 
and  aa  if  horny,  and,  ou  being  boiled,  is  reduced  to  a  jelly,  which 
is  sometimes  employed  as  food.  The  genera  of  this  funily  are 
exceedingly  numerous,  and  have  been  differently  arranged  by 
every  author  who  has  studied  it.  As  examples,  we  may  men- 
tion Parmdia,  Sticta,  l/fnea,  Opegrapha,  Slereooauion,  &c 

[The  Iceland  Moss  (Cetraria  istaiuika}-,  which,  in  Iceland, 
is  employed  as  an  article  of  food,  is  also  in  conimon  use 
as  a  nutritious  and  tonic  aliment  in  phthisia  and  other 
pulmonary  diseases.  The  Tripe  de  roche  of  ihe  oortlieni 
parts  of  America,  which  consists  of  several  species  of 
Gyrophora,  is  frequently  had  recourse  to  by  the  hunters 
and  Indians  as  an  article  of  food.  IVIuny  species  of  Li- 
chen, on  being  macerated  in  urine,  afford  dyes  of  varions 
tints,  chiefly  red  and  brown.  The  more  remarkable  of 
these  are  Ltxanora  perella  and  tar/area,  Parmtlia  aaattilu 
and  omphalodet,  Hoccelia  tinctoria  tmiXfuaifoTmia, Tn.l 


'  Family  IV. — Hepatic^,  Juss. 


The  Hepaticae  are  intermediate  between  the  Ljcheiu  and 
Mosses.  Tlicy  arc  sometimes  spread  out  in  the  form  of 
simple  or  lobed  membranes,  through  which  runa  a  middle 
nerve,  which  has  been  considered  as  a  Btem ;  and  sometimes 
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have  n  d«ndroidftl  funn,  or  nre  compoeed  of  a  small  ramified 
Hteni  bearing  sofirile  leaves.  The  generative  organH  are 
very  diversified,  and  arc  aometimes  placed  at  the  surface  of 
the  frond,  eometimes  axillar.  They  are  either  globules 
filled  with  a  ^'iecous  fluid,  and  aggregated  in  a  kind  of  cB[h- 
8ule  or  perianth,  or  sponiles  varying  in  form,  connected  by 
Hpiral  filaments,  and  contained  in  a  rapsule  which  o|>enB 
either  by  a  slit,  or  iu  four  vaU'es,  and  is  accompanied  by  a 
membrane,  whicit  often  entirely  covers  it  previous  to  its 
development.  This  capsule  is  sessile  or  elevated  upon  B 
long  filament  or  pedicel. 

Tlie  generative  oi^^a  are  «o  diversifted  in  tliis  family,  that 
five  different  forms  of  thniQ  occur  in  Btaiia  pusiUa.  Those  an- 
thorg  who  have  tupposed  the  existence  of  male  flowers  and  fe- 
male flowers  in  the  Hepaticffi,  havu  therefore  jiulgeil  erroneously. 
Th«y  have  considered  the  globules  filled  with  a  viscous  fluid  as 
slaniina,  and  the  capsules  filled  with  gportilf^  as  pistUii.  But 
what  names  are  they  to  give  to  the  five  different  organs  which 
are  observed  in  the  above  mentioned  plant  ? 

As  examples  of  this  bmily,  we  may  mention  the  genera  Miv* 
chantia,  Hiecia,  Stasia,  Junt/ermaiutia,  &c. 

[Of  the  properties  of  this  family,  nothing  is  I[nown.^Tii.}   < 


*  Fasiilv  V. — Musct  or  Mosses,  Jum. 

The  MiiBci  or  Mosses  are  small  plants  which  delight  in 
moist  and  shady  places.  They  grow  on  the  ground,  tha  i 
trunks  of  trees,  or  on  walls  and  old  buildings.  In  their  i 
general  aspect  they  resemble  phanerogamous  plants  in  mi- 
niature. Their  rooU  are  very  delicate  and  tufted,  their 
stem  simple  or  branched,  their  leaves  small,  and  of  various 
formal  but  commonly  narrow  and  subulate.  Their  sporules 
are  enclosed  in  a  kind  of  capsules  named  thecte,  which  are 
supported  upon  a  slender  thread  fuefaj,  and  are  at  first  en- 
veloped in  a  kind  of  bag,  which  bursts  circularly  in  the  mid- 
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(lie,  and  of  which  tho  lower  part  rcnmiulng  at  the  base  of  the 
thread  is  named  the  vaginvia^  while  the  upper  part  whidi 
covers  the  top  of  the  iheca  has  received  the  name  of  cabfp- 
fra.  The  thcca  itself  presents  internally  a  central  axi^ 
uamed  cofittnefla,  and  opens  by  means  of  a  circ\ilar  oprrrm- 
lum.  The  circumference  of  the  aperture  of  the  theea  i* 
named  tho  peristome,  and  is  distinguished  into  ititemal  and 
external.  It  may  he  furnished  with  teeth  or  cilia?,  clo6wi 
hy  memhranes,  or  entirely  naked.  Besides  these  organit, 
there  are  others  of  a  different  kind,  These  are  irregiilarlv 
oval  and  elongated  hodies,  supported  upon  a  very  short 
pedicel,  and  accompanied  hy  ailiculated  ^laments. 

Tiie  authors  who  have  admitted  in  mosses  the  existence  uf 
flowers  composed  of  the  same  organs  as  those  of  phanerogamoof 
plants,  have  differed  milch  respecting  the  functions  of  xhekn 
organs,  and  the  name  which  ought  to  he  given  to  them.  That 
Hedwig,  whose  labours  have  thrown  so  much  light  upon  the  hii- 
tory  of  plants  of  this  family,  considers  mosses  aa  furnished  wilii 
male  flowers  and  female  flowers.  The  ovoidal  and  vesicaUr 
bodies,  intermingled  with  articulated  filaments,  he  conaidem  u 
male  flowers,  of  which  each  is  composed  of  a  naked  and  pediod- 
late  grain  of  pollen.  The  thecie,  on  the  other  hand,  are  fcvnali 
flowers.  Poliaot  de  Beauvois  con^ders  the  theca  aa  a  henns- 
phroditc  flower,  of  which  the  central  columella  la  the  pistil,  and 
the  granules  which  surround  it  the  pollen.  He  considers  what 
Hedwig  culls  male  flowers  as  mere  buds  or  hulhils  of  a  jteculitr 
nature.  Dillcnius,  on  the  other  band,  describes  the  tbeca  as  a 
male  flower.  Hill  sees  in  it  a  hermaphrodite  flon'er,  the  leim- 
nida  of  which  are  the  ovules,  and  tho  cilite  of  the  peristome  an 
the  stamina,  &c. 

But  these  theories,  and  many  others  which  it  is  not  nty  object 
to  make  known  here,  are  contradictory,  and  in  a  manner  destroy 
each  other.  In  fact,  numerous  objections  may  be  made  to  each 
of  them.  As  to  Hedwigs  opinion,  if  the  theca  ia  only  a  fniii 
proceeding  from  a  fecundated  ovary,  how  should  the  frait  have 
^ready  attained  its  state  of  maturity,  when  tlie  allej^ed  Ktanina. 
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hy  which  it  ought  lo  be  fecandated,  L»v*  acaroely  beg^un  to  ap- 
pear ?  How  is  fecundation  effected  id  the  species  in  which  no 
male  fluwera  have  been  discovered  ?  Stc. 

If  the  theca  is  a  hermaphrodite  flower,  the  columella  the  pistil, 
and  the  Beoiiaulcs  grains  of  pollen,  liow  is  tlie  columella,  in  cer- 
tain genera,  entirely  solid,  and  formed  of  a  hard  and  perfectly 
homogeneous  substance  ? 

If,  as  Hill  thinks,  the  teeth  of  the  peristome  are  the  stamina, 
where  are  these  stamina  in  the  genera  in  which  the  peristome  is 
naked  ?  &c. 

Examples :  Sphagnum,  Sfnmm,  Ht/pnum,  Buxiaumia,  Tortuia, 
&c.  The  organization  of  the  musses  is  so  peculiar,  that  it  is  im- 
possible to  confound  them  with  ihe  other  tiuuilies  of  the  Inem- 
bryomtte  Plants. 

[As  food  or  medicine,  no  species  of  moss  is  now  employed, 
although  formerly  Polj/trickum  commtint,  which  is  slightly 
astringent,  was  used  as  a  stimulant— Tr.} 


*  Family  VI. — Lycopodiaces,  Rich. 


The  Lycopodiaceee  are  intermediate  in  their  general  ap- 
pearance  between  the  Mosses  and  the  Ferns.  They  arc 
fnniishcd  with  a  branched,  often  spreading  and  creo]>ing 
stem,  and  very  numerous  email  leaves.  The  oi^ns  of 
fructifieation  present  two  modifications.  Sometimes  thoy 
arc  very  smuU  globular,  trigonal  or  reuiform,  uniWular 
ca]>8ules,  containing  a  great  number  of  very  small  Mporulei. 
Komettmce  those  CHpsules  are  a  little  latter,  open  into  two 
or  three  valves,  ami  contain  only  three  or  four  e]>orutcs  of 
a  largo  size.  These  two  species  of  capsules,  which  may 
both  occur  on  the  same  individual,  are  sometimes  axillar 
and  solitary,  sometimes  aggregated  in  the  axil  of  bracteas, 
and  tlion  form  simple  or  digitate  spikes. 

The  genus  Li/apodium,  which  forms  the  type  of  this  tamily, 
waa  placed  by  Linna-us  among  the  Mu»ci,  and  by  Jaasleu  among 
tlie  Fems.     But  the  organization  and  position  of  the  reproduc- 
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tivc   or^ns    easily   diiitin^iiah   lh<!    Lyvopudincefe    from   these 
families. 

Many  anthore  consider  the  Bmalier  capsn1«s  filled  wiill  rm 
iiutnerouB  gnumlra  ss  male  fioweni,  ntid  the  larg'er  a*  frtiulu 
flowers.  To  us  they  appear  to  lie  neither,  but  to  be  reoeptacl«f 
perfectly  similar  to  those  which  we  have  already  observed  in  tbe 
other  families  of  the  inembryonate  plants. 

The  genera  of  whioh  this  family  b  (.-omposed  fire  t)ie  fbOw 
ing  :  Lyxipodivm,  Palatum,  and  Tmesipteris.  Professor  De  Can- 
(luUe  aUu  uiiit<_-s  to  these  the  genus  IsoeUx,  which,  in  our  opinlan. 
belongs  to  the  Marxilhcete. 

[The  powder  contained  in  the  ci^sules  of  Lj/fopodium  eta- 
vattan  and  StloffO  is  very  influnmahle,  and  hns  been  n»(sl 
ID  fireworks.  No  species  of  ihis  familj  eeeois  to  be  of 
any  inipurlance  in  a  medical  point  of  view. — Tr.^ 


'  Family  VIL — Filickb  ob  Ferns,  Juss. 


Herbaceous  perennial  plants,  sometime  becoming  ar- 
boresceot  in  the  tropical  regions,  and  then  rising  in  Hit 
manner  of  Pftlms.  Their  leaves  or  fronds  are  sotnetimw 
eimple,  sometimce  more  or  less  deeply  cut,  pinnatlfid  or 
decompound.  These  irunds  present  a  common  cliaraeler, 
that  of  being  mllcil  up  like  a  crosier  at  their  extremity,  il 
the  pei'iod  when  they  begin  to  he  developcML  The  omuw 
of  fructilicBtion  are  comniunly  situated  on  tbe  lowor  mi' 
face  of  the  leaves,  along  the  nerves,  or  at  their  extremi^. 
The  sporules  are  naked  or  contained  in  a  kind  of  snull 
capsules.  These  capsules  are  aggrt^ted  into  little  masMai 
which  are  named  Sort.  These  Miri  are  in  the  form  of  orli«- 
cular,  renii'orm,  nessile  or  stipitate  scales,  sometimM  mr- 
rounded  by  an  elastic  ring,  opening  either  at  their  circum- 
ference, or  by  a  longitudinal  slit,  or  biiretiog  irrcgalarlv. 
In  the  genus  Pleris,  the  sporules  are  placed  under  the  re- 
plicate margin  of  the  leaves,  which  forms  an  uninterrupted 
line.    In  the  upccies  of  AdiatituiH,  they  constitute  small  pro- 
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mlnciit  and  bulated  jilates,  by  meaus  of  the  replicate  mar- 
gill  cif  the  leaves.  In  certaiu  genera  tliey  are  iaolated< 
whilo  in  otliers  they  are  aggrfigatcd,  and  form  more  or  less 
elongated  lines.  Tlie  son  begin  to  be  developed  under  tbe 
epidermis,  which  Uiey  raise  in  such  a  manner  as  to  be 
covered  by  it.  Tlie  portions  of  epidermis  which  thtia  form 
a  covering  to  the  sori  arc  named  indusia.  In  some  Ferns, 
sHch  as  the  Ostmmdte,  Ophioglosta,  &c.,  tlio  fructifi cations 
are  dUposcd  in  clnstcrs  or  aptkos. 

The  genera  of  Feni«  at  present  known  are  very  numerons, 
and  form  five  natural  sections: 

1.  PoLVPODiACE.E. — Capsules  free,  bursting  in  an  irregular 
mannt^r.  Kurrounded  by  a  narronr  and  prominent  elastic  ring, 
which  terminates  tn  a  pedicel  of  greater  or  less  length.  Ebc. : 
Polypodium,  A/pitlnitH,  Atplmium,  Pteria,  &c. 

3.  Glki(HEN1e£. — Capsules  free-,  sessile,  regularly  arranged 
in  a  small  number  of  groups,  surrounded  at  the  middle  by  a 
broad  and  flat  elastic  ring,  opening  by  a  transverse  slit.  Ex.: 
CeratoiJtcTif,  Gleichenia,  Mertemia,  Ac. 

3.  OsMUNDACEdC — Capsules  free,  opening  by  a  tongitudioal 
slit  into  two  valves ;  no  elastic  ring ;  or,  instead  of  one,  a  striated 
cnp.     Ex. :  Anemia,  Lygodhtm,  Ogmunda,  &c. 

4.  Marattie£. — Capsules  sessile,  aggregated,  and  united,  *0 
as  to  represent  a  many-celled  capsule ;  no  elaittic  ring.  Elx. : 
liuaaa  and  Sfaraitia. 

5.  The  OpiuooLOSsKfi. — Capsules  free,  partiy  immersed  in  the 
ftnnd.  withoal  elastic  ring,  and  opening  by  a  transverse  fissure^ 
Ex. :  Ophioghisum,  Botryrhimu. 

Ambers  have  varied  much  as  to  the  nature  of  the  reprodu^ 
tive  organs  in  Ferns.  Almost  all  have  considered  llie  capsules  ' 
as  female  organs.  But  bqiuc^  as  Micheli  and  Uedwig,  have  con- 
sidered as  male  organs  tlie  glandular  hairs  which  are  somotimw 
seen  on  the  young  leaves.  Others,  with  HiU  and  Schmidel, 
have  called  the  rings  of  the  conceptacles,  stamina  ;  and,  lastly, 
others  have  given  this  naiae  to  tlie  miliary  glands  and  indusia. 
Biit  theae  different  opinions  may  all  be  easily  overthrown,  as  all 
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the  oi^ns  wliiuh  hare  been  cunskk-red  as  Btamino,  nre  by  no 

means  constant,  but  are  very  often  wanting. 

[SRvenil  species  of  Font  hare  been  employed  as  food,  such 
us  PUru  aculaita,  Diploffiitm  tsctdentum,  and  Nephrvdiuni 
escuietUum.  The  leaves  of  many  species  are  mncUagi- 
nons,  with  a  slight  aatringency,  and  some  aroma.  They 
have  ac(;Drdiugly  been  used  as  expectorants.  Poigpodnim 
Caluguala  niid  cra/fnifotiurn  are  said  to  bo  sndorific,  fiebri- 
fugal,  and  antisypbilitic.  The  stems  of  other  species, 
being  bitter  and  astringent,  have  been  used  aa  anthel- 
mintics. Afpidium  Filix-mof,  A,  Filix-ftemina,  and  Pterit 
aquilirut,  have  been  thus  employed. — Tr.J 


•  Family  VIII. — Marsileace^  Brown. 


Rhisospermete,  J)e  Caiid. 

Small  aquatic  plants,  fixed  at  tlie  bottom  of  the  water, 
or  floating  at  iU  surface,  with  or  witbout  upparent  Btem. 
The  leaves  arc  setaceous,  or  mure  or  Icbb  broad.  The  re- 
productive organs  are  a  sort  of  coriaceous  involucres*  some- 
timeB  of  one  kind,  sometimes  of  two.  Tbey  are  thick,  witJi 
one  or  more  cells,  separated  by  mombrauouB  dttiBopiiiients, 
indebisceut  or  opening  by  means  of  valves.  Tbey  coatain 
reproductive  curpusciilos,  wbicb  sometimes  arc  all  organized 
in  the  same  manner,  and  sometimes  are  of  tu-o  diiTereut 
species,  some  being  larger,  and  considered  as  female  organs, 
the  others  smaller,  and  considered  as  slHmina.  These  in- 
volucres are  placed  at  the  base  of  the  leaves,  and  even 
sometimes  adJiere  to  them.  Wheu  the  involucres  are  of 
two  kinds  in  the  same  plant,  some  are  membranous,  and 
contain  a  cluster  of  corpuscules,  which  have  been  conei- 
dored  as  seeds;  while  the  others,  wbicb  have  been  described 
as  male  organs,  contain  a  great  number  of  spherical  frm- 
iiules,  attached  by  a  long'  fllament  to  a  central  columella. 
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Thii  femilf  has  been  divided  into  two  sections :  I.  The  true 
MaTFiliacea,  wliiuli  have  only  one  kind  of  iavolucrex,  containing 
granules  of  two  kinds,  and  compoged  of  the  genera  MarsiUa, 
PUularia,  and  ItHetet,  which  last  genus  some  authors  refer  lo  the 
t-i/eopodiacett  t  S.  The  Salviiiiea,  of  whicli  the  involncres  are  of 
two  different  kindti,  and  contain  diflrerently  organised  granules. 
To  this  second  tribe  belong  the  gpnera  Salvima  and  Aso/la. 
[The  properties  of  these  plants  are  entirely  unknown. — Tr.] 


•  Family  IX. — EauiSETACE*,  De  Cand. 

This  Botall  family  is  composed  of  the  single  genus  Eqtii- 
selutrt.  All  the  species  are  herbaceous,  perennial  plants. 
Their  stems,  whicli  are  simple  or  branched,  are  generally 
hollow,  longitudinally  striated,  and  present  at  intervals 
knots  or  enlargements,  from  which  arise  sheaths  which  are 
slit  into  a  number  of  ehrcde,  and  which  seem  to  be  verticil- 
late  leaves  united  together.  Sometimes  verticillato  branches 
come  off  from  these  knots.  The  fructifications  form  ter- 
minal spikes.  These  spikes  are  com|>osed  of  thick,  pel- 
tate scales,  similar  lo  those  which  are  observed  in  the  male 
flowers  of  several  Coniferte,  and  among  others  of  the  Yew. 
At  the  lower  surface  of  these  scales,  grow  a  kind  of  capsules, 
dis[K>sed  in  a  single  row,  and  opening  by  a  longitHdinal  slit 
which  looks  towards  the  axis.  These  rapsnles  are  filled 
with  minute  granules,  which  are  composed  of  a  glol>ular 
[mrt,  from  the  base  of  which  arise  four  long  articulated  fila- 
ments, enlarged  at  their  upper  part,  and  spirally  rolled 
around  the  globular  body,  which  is  a  true  spornle. 

Influenced  by  the  similarity  of  form  whicii  exists  between  the 
reproductive  organs  of  the  Equisetaceie  and  ilie  stamina  of  some 
Conifene,  Linneeus  named  these  organs  stamina,  without  point- 
ing out  the  organs  which  he  considered  as  pistils,  fledwig,  on 
the  other  hand,  considsred  each  granule  wa  a  hermaphrodite 
flower  i  the  globular  part  was  the  pistil,  and  the  filaments  were 
tour  stamina,  the  pollen  of  which  wu  vituated  externally.     Bnl 
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lliede  filamento  «re  certainly  aoakigoiis  to  (hoae  which  are  ob- 

wred  IB  the  JfmgtrtMmnuB^  the  MntaAanto,  Tlnn^pioiBM^  Sic 

[The  Bquisetaeeie  are  revaricahle  ier  the  qvantity  of  silica 

which  they  ootttain  ^  bat>  although  they  poaseaa  a  oertaia 

degpree  of  aatruig>«icy,  aone  of  them  are  aow  eaqd#yed 

in  aiediciiie^^-TR  ] 


*  Family  X. — CHARACEiB,  Rich. 

The  Characese  are  aquatic  and  submersed  plants,  whose 
slender,  branched,  green,  and  sometimes  translucid  stems, 
bear  at  intervals  verticillate  branches,  from  eight  to  tea  in 
number.  On  the  branches  of  the  upper  verticils  are  observed 
a  land  of  sporcmgioj  or  capsules,  three,  four,  or  five  in  num- 
ber. Each  of  them  is  surrounded  at  its  base  by  two  or  three 
bracteas  or  abortive  branches,  which  Linnaeus  considered  as 
a  calyx.  They  are  unilocular,  and  conttun  numerous  spo- 
rules,  collected  into  a  single  mass,  which  has  been  considered 
as  a  single  seed.  These  sporangia  are  formed  of  two  inte- 
g^uments,  of  which  the  outer  is  membranous,  transparent, 
very  thin,  and  terminated  above  by  five  spreading  teeth ; 
the  inner  hard,  dry,  opaque,  and  composed  of  five  small 
narrow  valves  spirally  twisted.  Besides  these  organs,  there 
are  also  observed  on  the  branches  sessile  and  rounded  tu- 
bercles of  a  reddish  colour.  Most  authors  describe  them  as 
stamina.  They  consist  of  a  reticulated,  transparent  mem- 
brane, forming  a  kind  of  vesicle  filled  with  a  mucilaginous 
fluid,  in  which  are  observed  articulated  filaments  of  a  whi- 
tish colour,  and  othei*s  of  a  larger  size  filled  with  a  reddish 
fluid,  closed  at  one  of  their  extremities,  and  appearing  to 
open  at  the  other.  These  tubercles,  in  the  progress  of  ve- 
getation, shrivel,  but  do  not  open. 

This  family  is  composed  of  the  single  genus  Charcu  It  was 
established  by  VaiUant,  in  1719,  in  the  Memaires  de  f  Academic  des 
Sciences  de  Paris.  Linnceus  at  first  placed  it  in  the  class  Cryp- 
togamia,  close  to  the  Lichens,  but  afterwards  changed  his  miad. 
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uni]  n-forreil  U  to  Monoecia  Monandria  of  tbc  Phnnercigainoiu 
Phints,  M.  ()e  Jusalen,  in  hU  Genera  P/antarum,  ussiK-iateil  it 
ii'itli  tbo  g'enern  of  which  he  formed  his  family  of  Najndes.  But 
Profecisor  Richard  (in  Michans's  Flora  of  North  Amcriun)  mitde 
it  tlie  typo  of  a  distinct  family,  under  the  name  of  Charnuon, 
placing-  it  among  the  Acotyledunes.  More  recently,  Mr  Brown 
approximates  this  gcnaa  to  the  Hydrocharidee ;  M.  Leman  to 
the  Onagrariffi ;  and,  lastly,  ftlartius,  Wnlroth,  and  Bory  de  St 
Vincent  are  of  opinion  that  it  has  a  great  affinity  to  the  Hydro- 
phytes, to  which  family  it  ought  to  be  referred.  But  if  we  com- 
pare the  structure  of  the  reproductive  di^^d  of  the  Characes 
with  that  of  the  otlier  acotyledonous  plants,  we  find  a  very  great  I 
similarity  in  them  to  thoge  of  tlie  Marsiliacete  in  particulari  T 
from  which  they  differ  only  in  having  their  sporangia  smaller, 
with  five  teeth,  and  a  double  integument,  and  in  the  reddiih  i 
tubert-les  which  are  also  observed  on  the  branches. 

[The  Chnrace»  are  remarkable  for  the  quantity  of  caIca- 

reous  matter  with  which  some  of  them  are  encrusted  ; 

but,  like  most  of  the  other  families  of  acotyledonoui 

plants,  they  are  of  no  utility  to  man  lu  food  or  medicine. 

-Tr.] 


SECOND  DIVISION. 

BMBRYONATE  OR  PHANEROOAMOUS  PLANTS.  ' 

This  great  branch  of  the  vegetable  Idugdom  consists  i^A 
all  the  plants  whose  structure  is  more  coiupleK,  wliicii  ars 
furnished  with  male  and  female  sexual  organs,  that  is,  sta- 
mina and  pistils,  and  wliicli  are  reproduced  by  means  of 
true  aeedti,  which  require  to  be  fecundated  in  order  to  bo-    . 
come  qualified  to  give  origin  to  new  individuale.     Accord- J 
Bb 
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ing  to  the  structure  of  the  embrya^  ibqr  have  been  divided 
into  two  groups,  the  Mamocot^ledmmB  aad  the  Dioot^ledomes, 


MONOCOTYLEDONOUS  PLANTS. 

The  essential  characters  of  the  plants  whieh  eompose 
this  group  resides  in  the  structure  of  the  embryo^  which  is 
monocotyledonous  *•  But  independently  of  the  ehaimeiers 
derived  from  the  embryo,  there  are  others  also  derived  from 
the  organs  of  vegetation  and  floration,  by  which  a  monooo- 
tyledonous  plant  may  be  distinguished,  should  the  former 
be  wanting.     These  we  shall  here  very  briefly  point  out. 

1.  The  internal  structure  of  the  stem,  which  is  composed 
of  a  mass  of  cellular  tissue,  in  which  are  scattered  the  vas- 
cular fasciculi  "f. 

2.  The  nerves  of  the  leaves  are  generally  parallel  in  the 
Monocotyledones,  and  irregularly  ramified  in  the  Dicotyle- 
dones. 

S.  The  perianth  is  always  simple  in  monocotyledonous 
plants,  in  other  words,  there  is  only  a  calyx,  which  is  some- 
times coloured  like  a  corolla. 

4.  In  monocotyledonous  plants  the  floral  organs  are  ge- 
nerally three,  or  a  multiple  of  that  number;  whereas  five 
is  the  predoipinating  number  in  dicotyledonous  plants. 

5.  But  it  is  especially  in  their  general  aspect  that  these 
two  great  branches  of  the  vegetable  kingdom  differ ;  and 
after  one  has  properly  understood  the  characters  of  the 
principal  families  of  the  monocotyledonous  plants,  such  as 
the  Graminece,  Juncese,  Liliacese,  Irideae,  Amomeae,  Orchi- 
dese.  Palms,  &c.,  he  can  afterwards  with  the  greatest  ease 
distinguish  the  monocotyledonous  from  the  dicotyledonous 
plants. 

•  See  the  characters  of  the  monocotyledonous  embryo  at  page  294. 

f  See  the  organization  and  mode  of  growth  of  the  stem  of  the  Mono- 
cotyledones,  at  pages  69,  89. 
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The  Monocotyledones  Kr«  divided  ioto  three  clawei,  luj- 
rorditig  ■■  their  insertion  ie  hypogynou*,  perigynouB,  or 
epigynaus. 


CLASS  SMCOND—MOXOUY POGYNtA. 
•  Family  XI. — Najadea;,  JtM*, 
HuviAle*,  Vent.     Pobtmophilie,  Bkh. 

The  Nojadcoe,  as  ie  iadicatcd  by  tlieir  roythologicnl 
name,  are  plmite  whicL  grow  in  the  water  or  float  at  ibi 
surface.  Their  leaves  arc  alteruate,  often  amplexicntit  at 
their  base.  Thoir  flaivere,  nliicli  are  very  small,  are  uni- 
sexual, moiKuvioiiB,  or  more  rarely  dicecious.  The  male 
flowera  consist  of  a  stamen,  which  is  naked,  or  accompanied 
by  a  scale,  or  enclosed  in  a  spatha,  conUdning  two  or  more 
flowers.  The  female  flowers  consist  of  a  pistil,  which  is 
naked  or  enclosed  in  a  spatha.  Tlioy  are  sometimes  soli- 
tary, sumctimcs  geminate,  or,  lastly,  several  together,  some- 
limes  surrounded  by  male  flowers,  witldn  a  common  en- 
velope, so  as  coltecIJvely  to  resemble  a  hermaphrodite 
flower.  The  ovary  is  free,  with  a  single  cell,  containing  a 
single  pendeut  ovule,  (in  the  genua  Ntyan  it  is  lateral  and 
nearly  basiUr).  The  style  ts  generally  short,  terminated 
by  a  stigma,  which  is  sometimes  simple,  discoid,  flat,  and 
membranous  (in  Zankheliio),  sometimes  nitli  two  or  three 
long,  linear  divisioas.  The  fruit  is  drj-,  mouospcrmous, 
indeliiscent.  Tbe  scod  contains  under  it«  propel'  iutcgu- 
roent  an  embryo,  which  is  uuwl  commonly  bent  upon 
itself,  and  lias  its  radicle  very  laige  and  opposite  to  Uio 
hilura. 

Example* :  Nigat,  Zoslera,  Kiqjtia,  ZaaicfieUia,  and  Poluino- 
gttm. 

Tfaese  gvnera  arv  all  llial  compose  the  family  of  Najadc»,  the 
i'liiu-B«t«r«  of  wlik'h  we  have  grreatly  modified,  our  auount  of  it» 
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structure  being  (lifTerent  from  any  that  has  previously  been 
given.  There  must  be  excluded  from  it  leTeral  g-eaera  which 
have  erroneously  been  referred  to  it,  such  as  Htppuris  and  3ftf- 
riop/iffUum,  which  form  the  family  of  Haloragen ;  Ceratoplttfttum, 
which  belongs  to  the  Salicnrieie ;  Sauntna  and  AponogetoK, 
forming  the  family  of  Saururete ;  Callilricke,  a  dieotyledonuns 
genus,  allied  to  the  Enphorbiacea; ;  and  C/iara,  an  acotyledo- 
■ouB  genus,  constituting  the  family  of  CharaceK. 

The  family  of  Najadera  ia  closely  allied  to  the  Aroidete,  to 
which  it  apjiroaches  in  general  aspect  and  characters.  The 
Aroidew  differ  from  it  especially  in  their  erect  omle,  and  in 
having  their  embryo  contained  within  a  fleshy  endosperm. 

[The  root  of  2ms^^  marina  contains  a  sweetish  juice  ;  it« 

leaves  have  been  prepared  for  making  mattresses,  and  as 

a  substitute  for  hair  and  wool  in  stuffing  sofas  and  chairs. 

The  other  plants  of  this  family  are  not  known  to  [lossess 

any  very  remarkable  properties. — Tr.] 

"  Family  XII. — Aroidejk,  Jms. 


Perennial  herbiiceoua  plants, generally  with  a  tul>erouB 
root.  Leaves  often  all  radical,  or  altcraate  on  the  stem  ; 
flowers  disposed  in  epadices,  generally  surrounded  by  a  spe- 
tha  of  variable  form,  unisexual,  moncecious,  destitute  of  flo> 
ral  envelopes,  or  Iiermapliroditc  and  surrounded  by  a  calyx 
with  four,  five,  or  six  divisions.  In  the  first  case,  the  pis- 
tils generally  occupy  the  lower  part  of  the  spadix,  and  must 
be  considered  each  as  a  female  flower,  and  the  stamina  as 
BO  many  male  Sowers.  The  stamina  and  pistils  are  rarely 
intermingled.  In  the  second  case,  tlie  flowers,  in  place  of 
being  considered  as  hermaphrodite,  may  he  described  as  an 
aggregation  of  unisexual  flowers.  Thus  each  stamen  aad 
its  scale  constitute  a  male  flower,  and  the  central  pistil  a 
female  flower.  The  ovary  has  generally  a  single  cell  con- 
taining several  seeds  attached  to  the  lower  wall,  or  it  a 
three-celled.  The  stigma  is  sometimes  sessile,  more  rarely 
elevated  upon  a  short  style.     The  fruit  Is  a  berry,  or  mere 
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rarely  a  capsule,  wliich  is  sometimes  monospermous  by 
aburtion.  TTic  seed  is  composed,  besides  its  proper  integu- 
menl,  of  u  fleshy  endosperm  in  which  la  placed  a  cyliudri- 
cal,  erect  embryo. 

The  family  of  Aroides  is  divided  into  three  trihes  ; 

1.  True  Ahoide£:  flowerB  naked,  without  scales;  fruit  fleshy, 
Arvm,  Arisarum,  Caladiunt,  Cuicasta,  Celia,  Jtichardia. 

2.  Orontiaces  :  flowers  surrounded  by  sioles  in  the  form  of 
a  cftlyx.     DrtKotUium,  PoOiot.  Carladocka,  Onmtium,  Acortu. 

a,  PiSTiAiK*.     Fruit  dry  and  captular.     Pisth,  Ambrosinia. 

Allied  to  the  Najadete  and  Typliineie,  this  family  is  especially 
distinguished  by  its  (general  aspect,  the  disposition  of  tl)o  flowers, 
its  emhrj-o  contained  in  an  endosperm  and  several  other  oba- 

[Many  species  are  acrid  and  poisonous.  The  roots  gene- 
rally contain  a  large  qaantity  of  fecula,  for  which  reason 
several  of  them  are  used  as  articles  of  food  in  warm  cli- 
mates. In  our  own  country  a  kind  of  sago  haa  been 
made  of  the  roots  of  Aram  maculalnm.  In  a  recent  stal«, 
the  roots  of  several  species  have  been  used  as  stimulants 
and  expectorants.  The  root  of  ^coruj  Calamus  is  nro- 
mBtic^>-Tit.J 

•    FaMILV  XIII.— TvfHINE*. 

Typh»,  Juis.      Paiidune^,  liroiim. 

Aquatic  or  arborescent  and  terrestrial  plants,  iWlli  al- 
temate  leaves,  sheathing  at  their  base,  and  unisexual  mo- 
n<scioiiB  flowers.  The  male  flowers  form  cylindrical  or 
globular  catkins,  composed  of  numerous  stamina,  often 
united  several  together  by  tfacir  filaments,  and  intermingled 
with  hairs  or  small  scales,  but  without  order  and  without 
a  proj>er  calyx.  The  female  flowers,  similarly  arranged, 
sometimes  have  the  scales  united  to  the  number  of  six 
around  the  pistil,  forming  a  calyx  with  six  sepals.  Tlic 
pistil  is  sessile  or  stipitate,  with  one,  more  rarely  with  two 
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cells,  each  containing  a  pendent  orole.  The  etyley  which 
ie  not  very  distinct  from  the  summit  of  the  ovary,  is  termi- 
nated by  a  dilated  stigma,  which  has  a  ^raibranous  ap- 
pearance, and  is  marked  by  a  longitudinal  groove.  The 
seed  consists  of  a  farinaceous  endosperm,  containing  in  its 
centre  a  cylindrical  embryo,  the  radicle  of  which  is  supe- 
rior, that  is,  has  the  same  direction  as  the  seed« 

This  little  flEunily  ig  composed  of  only  two  genera :  7}fpha  and 
Spargamum.  Mr  Brown  has  united  it  to  the  fkmily  of  the  Aroi- 
deae,  to  which  it  has,  in  fact,  the  greatest  affinity ;  but  it  differs 
from  that  family  in  several  characters,  and  especially  in  its  re- 
versed seeds,  and  in  the  structure  of  its  flowers.  Tlie  two 
families,  however,  might  perhaps  with  propriety  be  united. 
Ought  we  to  place  in  this  family  the  genus. PondlemiM^  which 
has  so  great  a  resemblance  to  the  genus  Spargainiwny  as  to  seem 
in  some  measure  an  arborescent  species  of  it ;  or  ought  we  to 
follow  IVfr  Brown  in  forming  a  particular  ftunily  ^  it  under  the 
name  of  Pandaneaf 

[The  Typhinese  are  of  no  importance  in  a  medical  point  of 
view. — Tn.] 

Family  XIV — Saurureje,  Rich. 

Plants  growing  on  the  margin  of  water  or  floating  at 
its  surface.  Their  leaves  are  alternate,  simple  and  petio- 
late.  Their  flowers  are  hermaphrodite,  destitute  of  peri- 
anth, and  having  a  simple  scale  instead  of  it,  on  which  are 
inserted  the  Btamina  and  pistils.  The  stamina  are  from  mx 
to  nine,  with  subulate  filaments,  the  anthers  two-celled, 
and  opening  by  a  longitudinal  groove.  The  pistils  are 
from  three  to  four  in  the  centre  of  each  flower.  They  are 
one-celled,  and  contain  two  or  three  erect  or  asieetidfaig 
ovules.  The  style  is  marked  by  a  glandular  groove  on  the 
middle  of  its  inner  side,  which  at  its  summit  enlarges  into 
a  stigma.  The  fruit  consists  of  small  indefaiscent  capsules, 
each  conUiining  one  or  two  seeds.     The  seeds  contain  nn- 
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der  Ibmr  proper  integumeiit  ii  large  endosperm,  al  tbc 
summit  of  which  is  applied  a  verj'  Bmall  discoid  embryo. 

This  family  ii  computed  uf  tUe  genera  Saumria  and  Apvtio- 
geton.  The  Owiratulru  or  HydrogtUni,  which  lias  heeii  referred 
to  it,  differs  in  liariiig  a  i^alyx,  aud  in  its  embryu  beiug  destitute 
of  tiitdospenD.  Tbb  latter  (.horacter,  if  correet,  which  we  have 
not  had  tlie  menas  of  verifying,  would  remove  thia  geuui  from 
the  Saiinirete,  to  bring  it  near  tbt'  Aliimact-ie- 

Famii-y  XV. — Cahomucc,  Rich. 

A  small  family  composed  of  only  two  genera,  Cal/omba 
and  ^^/ni^l^,  which  coDtaiDlierbaccouapereDnia)  plants, 
growing  in  the  fresh  waters  of  the  New  Continent.  Their 
leavea,  wlticli  float  at  the  surface  of  the  water,  are  entire 
and  peltate,  or  divided  into  small  lobes.  The  l]owcrs  are 
solitary,  with  long  pe<Iuncle8.  Their  c^lyx  baa  eix  deep 
diTisioiiH,  or  six  sepals  disposed  in  two  series.  The  stamina 
vary  from  sit  to  thirty-sijc.  The  number  of  the  pistils, 
which  arc  collected  in  the  centre  of  the  flower,  is  from  two 
or  three  to  eighteen,  tliat  is,  generally  lialf  the  namber  of 
the  stamina.  Each  pistil,  which  is  more  or  less  elongatocl, 
has  a  single  cell  containuig  two  parietal  and  pendent  ovules. 
The  style  varies  in  length,  and  is  terminated  by  a  simple 
stigma.  The  fruit  is  indehisceni,  with  one  or  two  seeds. 
The  seeds  contain  under  their  proper  integument  a  very 
large  fleshy  or  farinaceous  eudositcrm,  marked  at  its  base 
with  a  small  fossa,  in  which  rests  a  nearly  discoitl  embrj'o, 
in  the  form  of  a  nail,  and  perfectly  undivided. 

This  small  family  has  a  great  rcsembhinw  tu  tliu  Saurure%  io 
its  ovary,  fruit,  uiid  embryo ;  but  in  that  family  the  flowers  are 
naked.  It  also  comes  very  near  llie  Alinuacete  iu  the  organiza- 
tioD  of  its  flower,  but  difi'crs  from  them  in  its  large  endosperm 
and  ~m  the  form  of  'n>i  entbryo.  M.  de  Condolle  (  Sj/st.  Aal.  Veg.) 
(ilaces  thu  Cnkoinlfcte  among  tbc  Dicolyledones,  and  forms  of 
them  a  Iribe  of  the  Podopliyllete  ;  bnl  liiis  Rrrangeraont  scemi 
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to  ui  iiK^orrect,  the  embryo  of  the  Cabombete  being  assuredly 
mououotyledonoufl. 


•  Family  XVI.— Cype race j:,  Juss. 

Herdaceocs  plants,  generally  growing  in  moist  places, 
and  on  tlie  margin  of  lakes  and  streams.  Their  stem  U  a 
cylindrical  or  triangular  culm,  with  or  without  knots. 
The  leaves  are  sheathing,  and  their  sheath  is  entire  and 
not  slit,  pretty  fretjiieutly  furnished  at  its  oriiicd  with  a 
small  membranous  process  named  the  Hgtik.  The  flowers 
form  small  scaly  spikes  or  spikelets,  composed  of  a  variable 
number  of  flowers.  Each  flower  is  composed  of  a  siDglo 
scale,  in  the  axil  of  which  are  generally  found  three  stami- 
na, and  a  pistil  formed  of  a  unilocular  and  monoepermouB 
ovary,  surmounted  by  a  style  which  is  simple  at  its  base, 
and  generally  bears  three  filiform  downy  stigmas.  The 
stamina  have  their  tilaments  capilliir,  their  anther  pointed 
at  the  summit,  and  bifid  at  the  base.  Externally  of  the 
ovary  there  are  often  haira  or  scales  varying  in  num- 
ber, sometimes  even  a  utricle  which  entirely  covers  it  (aa 
in  Carex).  The  fruit  is  a  globular,  compressed,  or  trian- 
gular akeuium.  The*  embryo  is  small,  mid  is  situated  to- 
wards the  base  of  a  farinaceous  endosperm,  which  covers  it 
with  a  very  thin  lamina. 

This  family,  which  ia  very  natural,  is  composed  of  a  great 
number  of  genera.  The  flowers  are  untsexunl  or  faennaphrodit«, 
and  the  stamina  vary  greatly  in  Dumber.  The  genera  Scirptts, 
C)/pertts,  Sc/urnu*,  Marisctts,  Papyrus,  &o.,  belong  to  it.  It  has 
a  great  affinitj-  to  the  Graminete,  but  differs  in  certain  characters, 
which  we  shall  point  out  in  speaking  of  that  family. 

[Tlie  Cyperace»  are  of  little  importance  as  affording  food 
or  medicine  to  man.  The  roots  of  Ci/penta  Itmgua  and 
odoralua  are  Ionic.  The  Egyptians  obtained  their  papy- 
rus from  a  plant  belonging  to  this  family. — Tn.J 
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•  Family  XVIf. — Gramina,  Jues.    GnAMiNSiE,  Broii-n. 

Herbaceous  plants,  animal  or  pcrciiniul,  rarely  auffru- 
tescent,  having  a  peculiar  and  very  cliaracteristic  aspect- 
Tlieir  Btem  is  a  culm,  generally  fistulous,  and  marked  at 
intervals  with  solid  knots,  whence  proceed  alternate  sheath- 
ing leavca.  The  sheath,  which  may  be  considered  as  a 
laterally  extended  petiole,  is  slit  in  its  whole  length,  and  at 
its  junction  with  the  leaf  presents  u  kind  of  a  small  collar, 
of  a  memhranous  texture  or  formed  of  hairs,  and  which  is 
named  the  tiffule.  The  flowers  are  disposed  in  spikes  or 
panicles,  which  are  more  or  less  branched.  These  flowers 
are  either  solitary,  or  a^regated  so  as  to  form  little  groups, 
which  arc  named  sfnkeiels.  At  the  base  of  the  spikclots  or 
of  the  solitary  flowers  are  two  scales,  an  outer  and  an  inner, 
forming  tlie  lepicetK.  Sometimes,  although  rarely,  the  inner 
scale  is  wanting,  and  tlie  Icpicone  is  univalve.  Bach  Bower 
is  composed  of  two  other  scales  forming  the  glume ;  of 
usually  three,  sometimes  fewer,  rarely  more  stamina,  with 
capillar  fllaments,  and  anthers  bilid  at  both  extremities ;  a 
pistil  formed  by  a  unilocular,  monoepermous  ovary,  marked 
by  a  longitudinal  furrow  on  one  of  its  aides,  and  surmounted 
by  two  styles  which  terminate  two  hairy  and  glandular 
stigma^  or  more  rarely  by  a  simple  style,  or  one  which  w  ■ 
forked  at  its  ujipor  part.  Externally  of  the  ovary,  on  tba  -J 
face  opposite  to  the  groove,  are  obBer\'ed  in  many  genera 
two  smalt  |)aIeols  of  diversified  forms,  which  constitute  the 
glumeUa  or  tiectarp.  The  fruit  is  a  cariopeis,  more  rarely  an 
akeuium,  naked,  or  enveloped  in  the  valves  of  the  glume, 
which  are  detached  and  fall  otF  along  with  it.  The  embryo 
has  a  discoid  form,  and  is  applied  upon  the  lower  part  of  a 
farinaceous  endosperm. 

This  family  is  one  of  the  moat  natural  in  the  vegetable  king- 
dom. It  i«  composed  of  all  lhn«e  plants  usually  known  by  the 
name  of  ffrassts  or  roni ;  •nch  ns  wheut,  rye,  obIb,  maiie,  )»mick. 
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rice,  millet,  Sec  The  genera  are  very  mmieroiis,  and  their 
characters  are  flMiaded  upon  the  diversified  form  of  the  acales, 
which  are  sometimes  naked,  sometimes  bear  at  their  aummit  or 
on  their  hack  an  awn  or  bristle,  and  sometimea  seveniL  We  may 
mention  ae  examples  of  this  family,  the  genera  DrUieunh  AvmOf 
Hardeumj  Arundo,  Poa^  Sacckarum^  SiC 

The  family  of  the  Gramiaeffi  haa  the  greatest  xeaeajitamcB  to 
that  of  the  Cyperacese,  in  its  general  aspecti  as  well  aa  in  nev^tl 
of  its  characters.  Bnt,  in  the  first  place,  the  sheath  of  the  leaves 
in  the  Cyperaceffi  is  entire,  whereas  it  is  slit  in  the  Graminese. 
In  the  latter  there  are  two  scales  for  each  fiower,  but  in  the  Cy- 
peracese there  is  only  one.  In  the  Graminen  there  ave  two 
stigmas,  and  generally  three  in  the  Cyperacese.  The  embryo  is 
more  complicated  in  the  Gramineae  than  in  the  Cyperaeess* 

[It  is  almost  unnecessary  to  mention  the  extensiye  iiae  that 
is  made  of  the  seeds  of  various  species  of  GramioesCi  aa 
affording  a  wholesome  and  abundant  food.  In  fi^t,  all 
the  species,  were  their  seeds  sufficiently  large,  might  be 
similarly  emj^oyed,  with  the  exception  of  LoUum  imm 
lemhtm,  width  produces  deleterious  efiects.  The  ergot  {a 
saftall  parasiticfd  fiuigug)  of  rye  and  maixe  eanses  depfla- 
tton  and  debilitating  effects  in  man  and  aniipals ;  and  the 
former,  possessing  a  stimnlating  power  more  especially 
directed  towards  the  uterus,  has  been  employed  to  aid 
partitfition.  The  products  of  the  Sugar  Cane  are  well 
known.  The  cuticle  of  many  grasses  contains  a  hum 
proportion  of  silica ;  and  the  Bamboo  of  India  contains 
a  siliceous  secretion  or  deposition  in  its  joints,  which  n 
known  by  the  name  of  Tabasheer. — Tr.] 


THIRD  CLASS — MONOPERIGYNIA, 

Family  XVIII. — Palm.e,  Juss, 

A  LARGE  and  beautiful  family,  as  remarkable  for  the 
general  as|>cct  of  the  plants  which  compoBeit,  as  for  tlio  in- 
ternal organization  of  their  different  i>arts.     The  Palms 
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are  ^iicrRDy  Wgo  trees,  with  a  eimple,  cyluidrical,  leafless 
Hlein,  dexigDated  by  the  iinme  of  Stipe.  At  its  summit,  it 
is  crownt'd  by  a  bundle  of  very  large,  petiolate,  persistent 
leaves,  which  are  pinnate  or  deconipoun<I,  with  a  greater  o 
leas  number  of  leaflets  of  diversified  form.  Tlic  flowers  are 
hermaphrodite,  or  more  commonly  unisexual,  dioeciouH  or '  { 
polygamous,  forming  catkins,  or  a  large  cluster  named  re- 
gime, and  enveloped  previous  to  its  expansion  in  a  coria- 
ceous, sometimes  lignecma  apatha.  The  perianth  lias  six 
divisions,  of  which  three  arc  inner  and  three  outer,  so  as  to 
rcnomble  n  calyx  and  a  corolla.  The  stamina  arc  stx,  rarely 
three.  The  pistil  is  simple,  or  (brmed  by  the  aggregation 
of  three  distinct  or  united  pistils.  It  presents  one  or  three 
cells,  each  containing  a  single  seed.  Each  pistil  is  tcrml^ 
iiated  by  a  style,  surmounted  by  a  more  or  less  elongated 
stigma.  The  fruit  is  n  fleshy  or  fibrous  drupe,  coutaiuing 
H  very  bard  bony  nncleus,  with  one  or  three  monospermonfe  ' 
cells.  The  seed,  beeidos  its  projter  integument,  consists  of 
a  fleshy  or  cartilaginous  ciidosperm,  Bometimcs  presenting 
a  central  or  lateral  cavity.  The  embryo  is  very  small  and 
ejlindriral,  and  is  placed  horiKontally  in  a  smull  lateral  de^ 
pression  of  the  endosperm. 

WUb  tho  exception  uf  the  Faii-pidia  ( Clutmarofix  humili*), 
ull  the  plants  of  this  fuiuily  are  oxtm-Euro|ieMi,  iDkabiting  e8p«^ 
rislly  the  iDtertropical  regions  of  the  old  and  naw  eoiitinunUf  I 
These  trees  are  not  oaly  remarkable  fi>r  the  elegance  of  their 
form,  and  the  prodigious  height  which  several  of  tltcm  attain, 
but  are  also  of  the  greatest  importance  on  ni.-vuunt  of  tiie  niime- 
rtms  services  which  they  render  to  the  ]nhabitant«  of  the  coun- 
tries in  which  tfacy  natttrnDy  grow.  The  fruits  of  many  speciet^ 
as  the  Coi^oa.  the  Dale,  and  the  tenuinal  bail  of  the  Cabbng^ 
palm  arc  eaten  hy  the  inhahilant*  of  Nortlteni  Africa  and  Indlti. 
Several  specipK  furnish  an  amylaceous  fecnla  named  S»^ :  others 
an  Hsiringeni  principle,  simitar  to  Dragon '»-hl nod.  Some  again 
yii'hl  ft  fixeil  oil.  as  j^Mii  ffitinfnuit,  from  which  the  ptdm-oil  l> 
|>rociireil. 
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Tlie   principal  genera  of   this  family  are  :    Cocoa,    Phenui; 
Cliamaro2i',  MiaU,  Areca,  Sagua,  &c. 

[To  tbe  inhttbitanta  of  tbe  intertropical  regions  of  tbe  glob^, 
tlie  palniH  are  the  most  important  tribe  of  vegetables, 
yielding  food,  wine,  sugar,  ropes,  and  numerous  utensils. 
Tbe  Betel-nnt,  wbiub  possesses  nn  inloxicating  and  uar- 
cotic  power,  is  tlie  fridt  of  Areca  Catechu. — Te.] 


*  Family  XIX. — Restiace^  Brown. 


Plants  having  the  habit  of  Rushes,  or  of  eomc  Cypera- 
cee?,  perennial-herbaceous,  or  even  euffrutesccut.  Their 
leaves  are  narrow,  and  sometimes  wanting.  Their  culms 
are  naked,  or  covered  with  sheathing  scales,  the  alioath  slit 
on  one  side.  The  flowers,  which  are  generally  unisexual, 
are  collected  into  spikes  or  capitula,  and  are  of^en  sur- 
rounded by  spathfe.  Their  calyx,  which  is  rarely  wanting, 
has  from  two  to  six  deep  divisions.  The  stamina  vary  from 
one  to  six.  When  they  are  half  the  number  of  the  sepals, 
they  are  opposite  to  the  inner  sepals  (the  reverse  beiug  the 
case  in  the  family  of  Juncea;).  The  pistils  arc  free  or 
united,  with  a  single  cell,  containing  a  pendent  ovule-  Tbe 
style  is  simple,  and  terminated  by  a  subulate  stigma.  The 
fruits  are  small  capsules  opening  longitudinally  on  one  side, 
or  a  kind  of  iudehiscent  nuts.  The  seed  is  reversed.  The 
endosperm  is  farinaceous,  and  the  embryo,  which  is  dis- 
coid, is  applied  upon  the  extremity  of  the  endosperm  oppiv 
site  to  the  hilum. 

This  family,  which  is  composed  of  the  genera  Reatio,  Ervxau- 
Ion,  Desvauxia,  and  a  great  number  of  new  genera  belonging  to 
New  Holland,  is  digtinguixtied  from  the  Juuceee  by  its  embryo 
being  extrary  and  opposite  to  the  htlum,  its  solitary  and  pendent 
seeds,  its  stamina  being  opposite  to  tbe  inner  sepals.  Sic  It  has 
dso  some  affinity  to  the  Cyperacete,  from  which  it  differs  in  ita 
slit  sheaths,  and  in  the  structure  and  position  of  its  embryo. 
[These  plants  possess  no  remarkable  properties, ^Tr-J 
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•  Family  XX. — Jusces,  Delaharpe. 
Part  of  the  Junoi  of  Authors. 

Pebenn'Iai.,    rarely  amiiml    berbaceous    plante,  with  a  ] 
HJinpIc  cffindriciil,  naked,  »r  loify  etcm.     Their  leaves  ai«  \ 
slieathitig  at  tlie  base,  the  sbeutli  being  sometimes  entire}   , 
isomctimes  slit  in  ila  whole  length.     The  flowers  are  her- 1 
maphrodite,  terminal,  dieposcd  in  the  form  of  a  panicle  or  j 
cyme,  and  contained,  before  their  expansion,  in  the  sheath  I 
of  the  last  leaf,  which  forms  a  kind  of  spatim  for  thent.  1 
The  calyx  is  formed  of  six  glumaceous  sepals,  disposed  in  1 
two  rows.     The  stamina,  which  are  six  or  only  three  in 
number,  are  inserted  at  the  base  of  Oie  inner  sepals.    When  1 
there  are  only  three  stamina,  they  correspond  to  the  outer- 
sepals.     Tlie  ovary  is  unilocular  and  three-seeded,  or  trilo- 
cular  and  many-seeded,  and  is  more  or  less  triangular.    The 
style  is  simple,  and  surmounted  by  tliree  stigmas.     The 
fruit  is  a  capsule,  with  one  or  three  incomplete  cells,  con- 
taining three  or  more  seeds,  and  opening  by  three  valve%  j 
each  bearing  a  dissepiment  on  the  middle  of  its  inner  face,  i 
The  seeds  are  ascending,  with  a  double  tegument,  and  a  ' 
hard,  furinaceous  endosperm,  contwuing  towards  its  base  •    i 
small  rounded  embryo. 

The  genera  of  which  this  family  ts  now  composed  are  Jimeu*,  I 
Luiuh,  and  Abama.  Jusaieii,  in  his  Genera  Ptantarvm,  placed,  I 
together  in  his  family  of  JuDi'i.  a  great  numlier  of  genera  veiy  I 
different  from  eath  other.  These  genera,  on  being  more  attes-  | 
lively  examined,  bet^me  the  ty|)es  of  a.  number  of  distinct  fami- 
lies, under  the  names  of  Retliactfc,  Comntdinetr,  AHimacat,  Poit' 
lederiae,  Cotdaeea. 

The  family  of  Juncece,  as  limited  by  M,  de  La  Harpe  (Moit' 
gmph.  des  Joiicfes  \n  Mem.  Soc.  Hitt.  NnL,  Paris,  voL  iii,), 
some  relations  to  the  Cyperaeev,  from  which  it  differs,  in  havingf  I 
the  flower  formed  of  six  sepals  and  six  stamina,  as  well  as  to  the'  ^ 
Re^tiaceK  ;  but  the  latter  hare  their  captule  with  three  complete 


398  NATURAL  FAMIUK& 

cells,  their  seeda  pendent,  and  their  embryo  extrary  or  opposite 
to  the  hilum. 


Family  XXI. — Commelinejs,  Brtntm, 

A  SMALL  family,  formed  of  the  genera  Comm^lma  and 
TradescantiOi  formerly  placed  among  the  Juneeae,  and  of 
some  other  new  genera  which  have  been  united  to  these. 
The  flowers  have  a  calyx,  with  six  deep  divisions  arranged 
in  two  rows,  the  three  outer  green  and  calycine,  the  three 
ixmer  coloured  and  petaloid*  The  stamina^  which  are  six, 
seldom  fewer,  are  free.  The  ovary  has  three  cells,  each 
containing  a  small  number  of  ovules  inserted  at  their  inner 
angle,  and  is  surmounted  by  a  style  and  a  simple  stigma. 
The  fruit  is  a  globular  capsule,  or  with  three  compressed 
angle%  three*celled,  and  opening  by  three  valvesi,  each 
bearing  a  dissepiment  on  the  middle  of  its  inner  surface. 
The  seeds  are  seldom  more  than  two  in  each  celL  The 
embryo^  which  is  turbinate,  is  opposite  to  the  hilum,  and  is 
placed^  a  small  cavity  of  a  hard  and  fleshy  endosperm. 

The  plants  of  whicli  this  ^mily  is  composed  are  herbaceous, 
annual,  or  perennial.  Their  root  is  formed  of  fleshy  tubercles ; 
their  leaves  are  alternate,  simple,  or  sheathing ;  their  flowers 
naked  or  enveloped  in  a  foliaceous  spatba* 

This  family  is  distinguished  from  the  JoncesB,  by  its  habit  or 
general  aspect,  by  its  calyx,  of  whicli  the  three  inner  sepals  are 
coloured,  and  by  the  form  of  its  embryo.  It  diflPers  from  the 
Restiaccee  also  in  its  calyx,  in  the  structure  of  its  capsule,  which 
has  polyspcrmous  cells,  and  in  its  seeds,  which  are  axillar  an<l 
not  pendent. 

Family  XXIL— PoNXEDXEiACEiK. 
Pontedere©,  Kunth. 

Plants  li^'ing  in  the  vicinity  of  water,  bearing  aliemate, 
petiolate  leaves,  which  are  shoathing  at  their  faiise. 
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flowers,  or  dispoRed  in  a  epike  or  umbel,  iuk)  spriuging 
from  the  elieath  of  t)ic  Ic&vcs,  whicli  is  f>1it.  The  calyx  ie 
mouDsepalous,  tubular,  with  sue  more  or  less  dtcp,  equal  or 
une<|uiil  divisious.  The  stamiiia,  which  are  three  or  etx  iu 
number,  are  inserted  iuto  the  tube  of  the  culyx.  Their  Ula- 
meute  are  oqtial  or  unequal.  The  ovary  i*i  I'reo  or  seint- 
inferitir,  with  tlireo  polyspormous  cells.  The  style  and 
stigma  are  simple.  The  fruit  is  a  capsule,  sometimes 
slightly  Qesliy,  with  throe  cells,  rarely  with  one  only,  cou- 
taiiiiug  OU6  or  several  seeds,  attached  at  the  inner  augle. 
The  capsule  opens  by  tlu-ce  valves  wlueli  bear  dissepiments 
OD  the  middle  of  tbeir  iuuer  surface.  Tlie  liilupi  is  piiocti- 
form.  The  endosperm  is  farinaceous,  and  contains  an  erect 
embryo,  placed  in  its  central  jutrt,  and  having  the  same 
direction  as  the  seed. 

This  little  family  uonsiiU  of  only  two  g«nerA,  Poiiiciieria  aud 
Hilenmlhfra.  It  hae  the  greatest  nffinity  on  the  one  Kuid  to  the 
Commelineap,  and  on  the  other  to  the  Liliaocie.  It  difieri  (ron 
tiM  former,  in  itn  embryo  having  die  same  direction  as  tlie  seed, 
the  reverse  of  which  is  the  case  in  the  Conunetinev ;  in  the 
hilum  of  thf  seed  being  punctiform  ami  plured  on  a  diil'erent 
side  :  in  it*  tnhnlar  odyx,  and  in  the  polyspormous  cells  of  its 
capsule.  It  in  still  more  rhi«oly  allied  to  llie  Liliaceis,  but  Um 
general  astiett  of  thu  Pontederini-eu;  is  ditferent,  tiieir  being 
aquatic  pluits  with  fibrom  roots,  and  a  simple  sliguta.  Not- 
withstanding, I  ain  much  disposed  to  tlunk  that  the  two  £ 
might  be  united. 

•  Family  XXIII. — Ai.isMACE.e. 

Aliamoides,  Vent.     Part  of  the  i\inci.  Jtisi.     Alismacen,  Junca^  .^ 
ginete,  Butome»,  aiid  Podustemete?  IticA. 

Aknual  or  perennial  herbaceous  plants,  most  of  whicli  I 
glow  in  mobt  places,  and  on  tlie  margins  of  jmoIs  and  I 
brooks.     Their  icavefl  arc  petiolatei  sheathing  at  tbeir  base. 
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Tlicir  liurnrnpliroditc,  rarely  uuieesual  flowers^  are  diDpoaed 
ill  spikes,  pauicles,  ov  aertiileR.  Tbo  calyx,  whirl)  is  «>«■&■ 
ing  in  tlie  geuus  Z-iltea  only,  is  formed  of  six  sepal*,  nf 
u'liicli  tlie  iniiermoet  three  are  generally  coloured  xnd  ppts- 
loid.  Tbe  stamiiiK  vary  in  number  from  six  to  thirty, 
Tbere  are  several  pistils  in  each  tion-er,  which  remain  dl»- 
Itncl,  or  are  more  or  less  united  togctlior,  Tbe  ovjtry, 
which  is  imilociilar,  eontains  one,  two,  or  more  erect  ovules, 
pendent  or  fixed  at  the  inner  side.  The  fnilts  are  nmall, 
dry,  generally  indehiscent  carpels.  Their  seeds,  which  are 
ascending,  or  reversed,  are  composed  of  a  proper  inte^u- 
mont,  directly  covering  a  large  embryo,  which  is  straight, 
or  curved  in  the  form  of  a  horse's  shoe. 

We  here  unite  into  n  single  family  the  three  which  my  father 
proposed  under  tbe  nnnies  of  Alismacea,  JuacagineiE,  and  Rtto- 
inae,  but  which  he  himgelf  was  somewhat  [Uspesed  to  cooeidcr 
as  tliree  Hfttural  sections  of  the  same  family.  He  was  the  first 
who  properly  deserihed  the  strtiirture  of  the  ovary  and  emhrjo 
in  these  three  groups,  which  here  become  sections  of  the  same 
family.  We  shall  divide  the  Alismncee  into  the  three  foOow- 
ing:  sections : 

1.  Junoaoinbj:. — Calyx  uniform,  wanting  in  the  g^enns  LHaa; 
one  or  two  ereot  seedx ;  a  straight  embryo.  lAUta,  Triglockm, 
Schetickstria. 

2.  Ali^macej!. — Calyx  eemipetaloid ;  one  or  two  erect  or 
ascending  sutur^  seeds  :  embryo  straight  or  curved  in  the  tann 
of  a  horse's  shoe.     Soffittarta,  AlUma,  Damatomum, 

3.  Bltomeas. — Calyx  Bcmipetaloid;  seeds  numerous,  attatched 
to  veins  which  adhere  to  the  interior  of  each  cell ;  embryo 
straight  or  curved  in  the  form  of  a  horse's  shoe.  The  mode  of 
connexion  of  the  seeds  is  very  singular  in  this  tribe,  and  is  very 
rarely  met  with.  The  family  of  the  Flacourtianete  in  the  Dioo- 
tylcdonea  affords  another  example  of  it.  The  genera  which 
compose  this  iiectiou  are :  BtOomus,  Hi/dnxleis,  and  Limnoeharit. 

Tbe  family  of  Aliiunaeen  has  many  relations  to  the  T^njade«, 
especially  in  the  embryo  being  destitute  of  endosperm.  Bat  thr 
seed  of  the  Najadeie  is  reversed,  while  that  of  the  Alismtteevis 
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erect ;  the  nulioltt  is  tamed  towards  tke  hilnm  in  thu  latter,  wid 
i«  uppcHiite  to  it  in  the  former.  The  Juncese,  to  which  the  Alia* 
mocew  were  formerly  referred,  differ  eepevially  in  hariiig  thq 
embryo  always  furniahcd  with  an  endogpcrm. 

Perhups  the  family  of  Podottotntxe  indicated  by  my  father, 
and  differing  from  the  Juncaginee  only  in  having  a  polyvper- 
moiis  capsule,  ought  to  be  referred  to  the  present  tnmily. 

[Of  Home  spet-'ieit  the  fleshy  roots  are  eatable,  bat  of  rery 
little  importance.     The  foliage  is  generaUy  acrid.— Tr.] 


'  Family  XXIV. — Colchicacee.     De  Caml. 


Pari  o/*Junui  t^Jnasieu. 

HEKBACEurR  plsuts,  With  ■  fibrous  or  bulbtfvrous  root, 
aud  a  simple  or  branched  stem,  bearing  alternate  sheathing 
leaves.  The  (lowers  are  terminal,  hermaphrodite,  or  uni- 
sexual. Their  calyx  is  coloured,  with  six  very  deep  divi- 
Binits,  sometimes  tubular  at  its  base.  The  stamina,  which 
are  six,  are  opposite  to  the  divisions  of  the  calyx.  The 
ovaries  are  three  in  each  flower,  sometimes  free,  fiometimea 
more  or  less  couuected,  so  as  to  represent  a  trilocular  ovary. 
Each  of  them  contains  a  great  number  of  ovules  attached 
to  their  inner  angle.  The  summit  of  each  ovary  bears  a 
style,  which  is  sometimes  very  long,  terminated  by  a  glan. 
diilar  stigma.  The  fi'uJt  is  composed  of  three  diNtinet  car- 
pels, opening  by  a  longitudioa)  and  intcnial  sHt.  Some- 
times these  three  carpels  unite,  and  form  a  three-celled 
capsule,  but  (inully  separate  at  the  period  of  maturity,  and 
open  each  by  a  suture  placed  at  tlieir  inner  angle.  The 
seeds  are  composed  of  a  membranous  or  reticulated  integu- 
ment, sometimes  surmounted  towards  the  Iiilum  fay  a  more 
or  less  bulky  tubercle,  and  a  fleshy  endosperm,  which  con- 
tains a  cylindrical  embryo  situated  towards  the  point  opjKH 
site  to  the  hihira. 
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Tliis  tamily  is  in  a  manner  intermediate  between  the  Junoeae, 
of  which  it  y-'as  formerly  considered  as  a  purt,  and  the  liiliaoett. 
It  is  distinguished  ftota  the  Junt-eiB  by  iis  L-alyx  being  coloured, 
and  it«  capsules  distinct  or  separating  at  maturity.  The  latter 
chsTScler,  joined  to  the  three  styles  and  the  menibraDous,  never 
cmstxceous,  t<-.gument  of  the  seed,  distinguish  the  ColchicawM 
frwni  the  Liliacetp. 

Tiie  principal  genera  of  thia  family  are ;  ColcAicum,  Xarthe- 
eiton,  Veratntm,  Meretidem,  Metanlhivm,  Bulbocodium,  &c 

[All  the  species  of  this  tamily  are  more  or  lesit  at^-id.  Coi- 
chicum  ia  powerfully  catbiirtic,  and  diuretic.  The  root  of 
Veratrum,  wlien  powdered,  exoit^s  aneexing.  Used  Jn- 
(ernally,  it  is  a  strong  emetlu.— Tr.] 


•  Family  XXV. — Aspabagine^e. 

Part  oftht  Asparftgi  ofJmfieti.     Smiliite»,  Srmm. 

Perennial,  hcrbaceouB,  or  frutescent  plants,  with  fi- 
brous roota,  alteruatc,  oppi)site  or  verticillato  loarct^  which 
are  sometinics  very  small  anil  squHmiform.  Flowers  some- 
times unisexual,  variunsly  dis]msed.  Calyx,  often  coloured 
and  petaloid,  with  six  or  eight  more  or  less  deep,  spreading 
or  erert  divisions.  StaminH  of  the  same  number  »m  the  divi- 
sions of  the  calyx,  nt  the  base  of  which  they  are  attached ; 
their  filaments  free,  rarely  monadelphous.  The  ovarj'  U 
free,  with  three  cells,  rarely  one,  each  contniDing  one  or 
more  ovules  inecrted  at  its  inner  angle.  The  style  is  some* 
times  simple,  i^urmounted  by  a  three-lobed  stigma,  or  it  ia 
tripartite,  each  division  bearing  a  stigma.  The  fruit  is  a 
trilociilar  ca|>sule  or  a  globular  berry,  somotimcs  with  a 
single  cell,  and  a  single  seed,  in  consequence  of  abortioo. 
The  seeils,  besides  their  proper  integument,  have  a  flesliy 
or  homy  endoH]>erm,  containing  in  a  caTtty,  sometimes 
pretty  large,  and  placed  in  the  vicinity  of  the  hUuta,  a  Tcry 
small  embryo. 


MONOPKRIGYNIA,— I.ILIACE/R. 
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The  fiunily  of  AsparagiTicn,  awh  «g  we  have  above  chanuster^ 
iieri  it,  differs  from  that  proposed  by  Jussieti  in  his  Genera 
Phmtitrum.  Mr  Brown,  with  p;t¥at  reason,  htis  rpmovcd  from 
this  group  the  genern  with  inferior  ovsry,  of  wlikli  he  has 
formed  a  distinct  family  nnder  the  name  of  DloHi-orcae.  Thtf 
Mtme  botanist  nnit^s  with  the  Asphodelera  muiy  g^erft  of  tba 
AsparagineK,  leaving  in  thin  family,  which  he  names  Smilauen, 
only  the  genera  which  have  the  style  deeply  trifid,  ur  bear  tbree 
or  four  distinct  styles. 

As  aboTe  characterized,  the  family  of  Asparaginete  forms  two 
•ect.ioiu  or  natural  tribes; 

1.  True  Aspabaoinek:  Stigma  simple  or  llu-ee-Iobed.  Dra^ 
tWTKi,  Cordt/lina,  DiasteUa,  Atparoffos,  CaUtxiite,  Lapageria,  Gm- 
vallaria,  Poiygonahaa,  Maianthannm,  Rtitctis,  Smitaj;  &c 

2.  Pahidile  :  Three  or  four  distinct  stigmas.  Parit,  7>i^SwM, 
Medeokt^  &c 

[Otim-draf^n.  a  well-known  elyptir,  is  ilie  coni-rel)'  juice 
of  Dratwna  Draco.  Ato&t  of  the  species  are  more  or  leM 
kcrid  and  stinmlanL  fimi/ar  Sarsapariila  is  well  known 
m  a  diuretic  and  demulcent.— Tii.  J 


■  Family  XXVI. — Liliace.e. 


Lilia  and  Asphodeli.  Juts.     Hemerocallideie,  Broirn. 

Plants  with  bulbiremiie  or  6brou8  root.  Tlieir  learei, 
which  sometimee  arc  all  radical,  are  flat,  or  cylindrical  and 
hollow,  or  thick  and  Hesliy.  The  stem  or  scape  is  generally 
naked,  rarely  bearing  flvwers.  The  fiuwers  arc  eom^ 
times  solitary  and  icrminul,  sometimes  in  simple  spikes,  is 
branched  raceme^  or  scrtiile«.  They  are  somelimes  accom- 
panied with  a  spatha  which  envelo|)es  tbom  previous  to 
their  expansion.  The  calyx  ia  coloured  and  pctaluid,  ol'  six 
sepals,  which  are  distinct  or  united  at  their  base,  sometimes 
forming  a  tubular  calyx.  Those  mix  sepale  are  disposed  in 
two  rows,  three  being  internal  and  three  external.  The 
stamina  are  six  in  number,  inserted  at  the  base  of  the  se- 
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pals,  wlien  these  are  distinct,  or  oh  ttie  il))per  part  of  die 
tube,  when  they  are  connected.  The  ovary  has  three  cells, 
and  three  prominent  ribs.  Each  cell  contains  a  Tariable 
number  of  ovules  attached  to  its  inner  angle,  and  disposed 
in  two  rows.  The  style  is  simple  or  wanting,  and  is  ter- 
minated by  a  three-Iobed  stigma*  The  fruit  is  a  three - 
celled  capsule,  opening  by  three  valves,  each  bearing  a  dis- 
sepiment on  the  middle  of  its  inner  surfoce.  Their  seeds 
are  covered  by  a  sometimes  black  and  crustaceous,  some- 
times merely  membranous  tegument.  Their  endosperm  is 
fleshy,  and  contains  a  cylindrical  embryo,  the  radicle  of 
which  is  turned  towards  the  hilum.  The  radicle  is  rarely 
twisted  upon  itself. 

• 

We  here  unite  into  a  single  group  all  the  ^uniUes  proposed 
by  Jussien  under  the  names  of  Liliac&B  and  Atphodeiemy  and  the 
EkmeroccdUdecB  of  Brown.  In  fact,  the  two  first  families  pre- 
sented absolutely  the  same  organization  in  all  their  parts  ;  and 
the  only  difference  that  existed  between  them,  conristed  soMy 
in  their  mode  of  germination.  Thus  in  the  Asphc»d^  the  coty- 
ledon remains  eng^aged  in  the  interior  of  the  seed  by  one  of  its 
extremities,  and  forms  a  filiform  prolongation  which  raises  the 
gemmule.  This  character,  joined  to  some  differences  in  the 
general  aspect,  which  habit  alone  can  enable  one  to  appreciate, 
are  the  only  signs  that  distinguish  the  Asphodels  from  the  Li- 
liaceee.     We  have  therefore  judged  it  proper  to  unite  them. 

The  HemerocaUidea;  of  Brown  cannot  form  a  distinct  ^mily 
as  their  only  essential  character  would  consist  in  the  calyx  being 
tubular  at  the  base.  This  group  was  proposed  by  the  celebrated 
English  botanist  for  the  genera  of  Jussieu's  family  of  Narcisdy 
which  have  the  ovary  free ;  such  as  Hemerocallis,  Tubalgiay  and 
\Blandfortia. 

The  insertion  presents  some  differences  in  the  genera  which 
compose  the  Liliacese.  This,  while  the  stamina  are  attached  to 
the  calyx  in  a  great  number  of  genera,  and  in  particnlar  in  the 
Hyacinths,  Lachenalise,  Asphodels,  &c.,  and  are  consequently 
perigynous,  they  are  certainly  hypogynous  in  the  genera  LiUumy 
AUium,  Aloe,  TrUamOf  &c. 


JIONOPEBIGYNU— BROMELIACE^. 
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i_T\n!  LUiacew  are  generally  more  or  lees  acrid.  The  bulb 
tif  Siilla  marithna  id  eiiwtic,  purgative,  diuretir.  and  ex.- 
pL>clonuit.  Tilt!  diifereut  Bt>^ieB  of  Alliaiu  ar#  stimulant  | 
and  diuretic.  Aloes,  in  common  use  as  a  powerful  pur-  | 
)^tive,  are  ubtained  from  Aloe  gpkata  a,nd  per/hUata.  (ft  1 
Kamtsi'batka,  the  bulbs  of  LUium  pomponima  are  cnltirik  I 
ted  a*  an  article  of  foud.— Tr.] 


PAMflV  XXVII. — BROMELlACE.e,  JusS. 


The  Bromelkceoe  are  paratiitiu  |)cronnial  plauts.     Tbcir 
leaves  are  alternate,  and  generally  collei^ted  into  a  bundle 
at  the  base  of  the  etem.    Tliey  are  elongated,  narrow,  onen 
toothed,  and  apiuous  on  the  margitiH.     In  many  flj>ccio«  tits  I 
whole  plant  is  covered  by  a  kind  of  ferruginous  down.   Tha  j 
flowers  form  Hculy  spikes,  branched  racemes,  or  capitulti   ( 
iu  which  ibcy  are  so  close  together  that  they  iiltimateljr  I 
nuite.     In  a  small  number  of  apecies,  the  flowers  are  ter- 
minal and  Bolitary.     Their  calyx  is  tubular,  sometimes  aA~ 
hering  by  its  lower  part  to  the  tube  of  the  calyx,  sometimes 
entirely  free.      The  limb  presents  six  more  or  less  deep 
divisions,  disposed  in  two  series,  Uie  three  innec  colonrod 
and  potalnid.     The  stamina  are  generally  six,  seldom  more. 
The  ovary  has  three  cells,  in  each  of  which  are  inserted 
numerous   ovules.     Tlie  style  is  terminated  hy  a  stigm% 
with  three  flat  or  onbulatc  divisions.    The  fniil  is  generally 
a  berry  crowned  hy  the  lobes  of  the  calyx,  with  three  poly*   , 
spermous   cells.     Sometimes    all    the  berries  of  the  same 
spike  unite  together  and  form  a  single  fruit,  as  in  the  Pin^  > 
apple  or  Ananas,     More  rarely,  the  fruit  is  dry  and  dehis^  I 
cent.    The  seeds  are  composed  of  n  farinaceous  endosperm, 
at  the  upper  jiart  of  which  is  placed  an  elongated  and  r<H 
curved  embryo. 

We  divide  the  j^enera  of  the  family  of  Bromelioceee  hito  tw«  ] 
tribe«: 

1.  TiLLANDsi*. — Ovary  free.     TiUandsia,  Pilcaimia. 
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2.  BBOMELiACEiB^— Orary  inferior.  Xtroph^flay  Otuananmoj 
Achmea,  Bromeiia,  Agave^  Furcfwoy  &c. 

The  family  of  Bromeliaceie  i^.dosely^IUedto  the  fiunily  of 
Narcisseffi,  especially  in  its  genera  with  inferior  oraryy  forming 
the  tribe  of  tme  Bromeliacese ;  but  it  differs  from  them  in  its 
calyx,  the  divisions  of  which  are  in  two  rows,  its  flesliy  fruits, 
and  especially  the  general  aspect  of  the  planta  of  irinch  it  is 
composed. 

[The  Pine-apple,  so  well  known  for  the  richness  of  its  frait> 
belongs  to  this  familyw-^TR.] 


CLASS  FOURTH,^.JiONOEPtGYNIA. 

Family  XXVIII.— DioscoREiE,  JBrowtu 

The  Dioscorese  are  frequently  sarmentaceous  and  olimh- 
ing  plants.  Their  leaves  are  alternate  or  sometimes  o|^^ 
site,  with  irregularly  ramified  nerves.  Their  flowers  are 
hermaphrodite  or  unisexual.  Their  inferior  ovary  is  adhe- 
rent to  a  calyx,  the  limb  of  which  is  divided  into  six  equal 
lobes.  The  stamina,  six  iu  number,  are  free,  or  rarely  mo- 
nadelphous,  having  their  anthers  directed  inwards.  TTie 
ovaiy  has  three  cells,  each  containing  one,  two,  or  a  greater 
number  of  ovules,  which  are  sometimes  ascending*,  some- 
times reversed.  The  fruit  is  a  thin,  compressed  capsule^ 
or  a  globular,  sometimes  elongated  berry,  crowned  by  the 
limb  of  the  calyx,  and  having  from  one  to  three  cells.  The 
seeds  contain  an  embryo,  situated  towards  the  bilum,  in 
the  interior  of  a  nearly  horny  endosperm* 

This  little  family  was  proposed  by  Mr  Brown  for  the  recep- 
tion of  the  genera  of  Jussieu*a  Asparaginese  with  the  ovary  in- 
ferior ;  such  as  Dioscorea,  Tamnits,  Rajanid,  Flaggea,  A-c. 

[The  yams,  which  aflford  an  important  article  of  food  in 
warm  climates,  belong  to  this  family. — Ta.] 


MONOEPiOVN  I  A— NAJRCISSE^. 


•  Family  XXIX. — Narcishej:. 

Araar)-lli(ie8e,  Brown.     Genera  of  the  Narcissi  (fJusiteu. 

Plants  with  a  bulbiferous  or  fibrouB  root  and  radical 
leaves.  The  flowers  are  solitary,  often  very  large,  or  dis- 
poBcd  in  sertules  or  nmple  nrabels,  enveloped  before  expan- 
sion in  Bcarioiis  Npttthie.  The  calyx  is  monosepalone  and  tu- 
bular, adhering  by  its  base  to  the  inferior  ovary,  with  six 
equal  or  unequal  divisions.  The  stamina,  six  in  number, 
bave  their  filaments  free,  or  connected  by  means  of  a  mem- 
brane. The  ovary  has  three  polyspermous  cells.  The 
style  is  simple,  and  the  stigma  trilobate.  The  fruit  is  a 
capsule  with  three  cells  and  three  septifcrons  valves.  Sum&- 
times  it  is  a  berry  which,  through  abortion,  contains  only 
from  one  to  three  seeds.  The  seeds,  which  not  unfreqiieiit- 
ly  present  a  cellular  earuncula,  contain,  within  a  fleshy  en- 
dosperm, a  cylindrical  and  homotrope  embryo. 

Mr  Brown  has  divided  Jussieu's  family  of  NarciMi  into  two 
natural  orders,  the  Ilenterocttllidtte,  consisting  of  the  geoen 
which  hav«  the  ovary  free,  and  the  AmaiyUitlat,  wbiiJi  are  the 
true  XaTciisea  with  inferior  ovary.  We  have  already  uuilcil 
the  Ueiuerocallidcs  with  the  Ltliac«n.  The  genera  nhich  con- 
Blitute  the  true  NiirciiiseB  are ;  Narviutt*,  AmaiyiUt,  Pantra- 
tmm,  Leuoffum,  Gaia>aAus,  &c.  The  Knglish  botanist  hai  alao 
removed  frum  Jussieu'ii  Narciiwi  the  genua  Hypoxis,  of  which  he 
has  formed  a  group  under  the  name  of  Hypoxidtir.  which  appears 
to  UB  to  differ  very  little  from  the  true  Nutcissese.  M.  Kunth 
hns  aho  separated  from  this  family  the  genus  PonUderia,  n-hich, 
with  UtteranOiera,  forms  the  family  of  the  Pontederiacas,  the 
characters  of  which  we  have  already  traced. 

[Bitter,   and  generally  nauseous.    The  bulbs  of  several 
Narcissi  are  emetic— Ts-] 


J 
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A  VBRY  natiind  family,  composed  of*  plants  -gcoeially 
bopbaceoua,  with  iubearom  and  fleshy,  xirely  fibrouroote. 
Their  stem  is  cylindrical  or  compressed,  hearuig  flaV^iui^ 
form,  alternate  leaves*  Thek  flowers^  which  are  oAen- 
very  largci  are  enveloped  previous  to  expansien  in  a:  mem* 
branous,  thin,  or  scariose  spatl^u  These  flowers  are  aoH* 
tary  or  variously  grouped.  Their  <»lyx  is  'eoJoa^odp,  toil^- 
lar,  with  six  deep  divisions}  disposed  in  two  serieB,  ,a|i4 
often  unequal*  The  stamina,  which  are  alwaya  three^  are 
free  or  monadelphous,  and  opposite  to  the  outer  diirifloons 
of  the  calyx.  The  ovary  has  three  polyspermoaa  cells.  The 
style  is  simple,  terminated  by  three  simple,  bifid,  ex  jagged 
stigmas,  in  the  form  of  thin  and  petaloid  laminsec .  The 
fruit  is  a  three-celled  capsule,  opening  by  three  aefitiferous 
valves.  The  seeds  are  composed  of  a  proper  integmnent, 
and  a  cylindrical  homotrope  embryo,  placed  in  a  fleahy  or 
horny  endosperm. 

Tliis  family,  which  is  composed  of  a  great  number  of  genera, 
is  divided  into  two  sections,  according  as  those  genera  have  the 
stamina  free  or  monadelphous.  To  the  first  belong  the  genera 
Iris,  Ixia,  Gladiolus,  Croats,  Antholyza,  Watsonia,  &c. ;  to  the 
other,  Sysyrinchium,  Galaxia,  Tiffridia,  Vteussetixiay  J^'errctrioy  &c. 
The  Iride£B  are  easily  distinguished  by  their  inferior  ovary 
and  their  stamina,  which  are  always  three. 

[Tlie  root  of  Iris  Jlorentina  is  stimulant.     Safiron  consists 
of  the  dried  stigmas  of  a  species  of  Crocus. — Tr.3 

Family  XXXI. — H^modorace-e,  Brown. 

The  Haemodoraceae  are  herbaceous,  perennial  plants, 
sometimes  stcmless,  having  simple  distichous  leaves,  sheath- 
ing at  their  base,  and  flowers  disposed  in  corymbs  or 
spikes.     Thcu*  calyx  is  monoscpalous,  with  six  deep  di^d- 


SIONOKriGYNIA.— MUSACEjE. 


biuiiit,  adiieiing  by  its  base  to  th«  inferior  ovary,  excepting 
ill  tbe  ninglc  genus  H'achauiorfia.  Tbe  stamina,  which  are 
inserted  into  the  calyx,  Hrc  six  or  three  in  number:  in  the 
latter  case,  they  are  opposite  to  the  inner  divisions.  The 
ovary  biie  three  cells,  each  contAining  two  or  more  ovules. 
The  style  and  stigma  are  simple.  The  fruit  is  a  capsule, 
sometimes  indehiscent,  or  opening  either  by  its  summit,  or 
by  means  of  valves.  The  seeds  contain  a  very  ttmall  em- 
bryo in  a  rather  bard  endosperm. 

This  little  family  is  much  allied  to  the  Iridote  in  its  general 
aspect,  but  differs  from  them  in  hainng  six  stantina,  whercai  ' 
they  hare  only  three,  and  in  hnving  the  stamina  opposite  to  the 
inner  divisions  of  the  calyx,  and  not  to  the  outer,  at  in  the 
Irideo!.  It  difFers  fnrtber  from  tliem  in  having  the  stigma  al- 
ways simple.  The  genera  IhUitrit,  iMtunia,  /frritiera,  H'aduH- 
dorfia,  Hataoitoram,  ConosttfUfi,  AniffosaiU/tos,  sud  Plileboeaiya, 
i-umpose  liiis  fiunily. 

[The  roots  of  several  species  yield  a  red  colour,  nluth  ia 
)<<  y    luedin  dyeing:. — Tr.] 


Family  XXXU. — Musaceji,  Jv*s. 


HERBACEOUS  or  perennial  plants,  destitute  of  stem,  some- 
times furnished  with  a  stype  or  eaulifortn  bulb.  Leaves  on 
long  petioles,  amplexicaul  at  the  base,  entire  at  the  margins. ' 
Flowers  very  large,  often  of  the  most  brilliant  rolonrs,  ag- 
gregated in  great  numbers,  iiud  contained  in  spatl>ai>.  'Hie 
calyx  is  irregular,  coloured,  jietaloid,  adhering  by  its  busS 
to  the  ovary;  its  limb,  nitli  six  divisions,  three  outer  and 
three  inner.  (In  the  genus  Mitaa,  five  of  the  di^Hsions  are 
external,  and  forni  a  kind  of  upjier  lip;  one  only  is  inlcmul, 
and  constitutes  tlie  lower  lip.)  The  stamina,  six  in  nnm- 
ber,  are  inserted  into  the  inner  part  of  the  divisions  of  the 
calyx  ;  the  anthers  aro  linear,  introrsc,  two-celled,  generally 
surmounted  by  a  coloured,  pctalotd  membranous  appen- 
dage, which  is  the  lerminiition  of  the  filament.     The  info- 
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rior  otary  Im  'ibieer^tlls,  -  tatk  eonUokkig  a  grettt  n— thw 
a£  ovuleB  ia4tKt#d  aiito  jamt  angku ;  J^  tiie  gwraa  IbUoo- 
nUh  th^re  ia,«iily  BtsuiglQioviile^  apdngiiigiro  bottom 

of  each  oell.  i  .Xli^.4impU;fit]rW  is  tenBi— ted  4^  a 
times  cooeav^  biKk  laore  frequeaitly.  tbrMi-Iobed  or 
nar  stigma.  .  The  firuit  is  either  a  «apmli^  witfi  tlirae  f^- 
apermous  cells,  aod  three  yalves^eacli  beariBg  ane  of  rtbe 
dissepiments  on  the  middle  of  its  ianec  sjorface^  or  a  flasiiy 
indehiscent  fruit.  The  seeds,  whidii  are  ftamctiaiea  faDvme 
on  a  podosperm,  and  surrounded  by  circularly  amunged 
hairs,  are  composed  of  a  tegument  which  is  sometimes 
crustaceous,  and  a  farinaceous  endoepermi  eoatainiag  aa 
elongated,  ereqt,  axile  embryo. 

This  fomily  b  composed  of  the  genera  Jftuo,  EhUamAOf  S§^^ 
Uteioy  and  UraMia.  Intermediate  between  the  Narasssn  asd 
AmomesB,  it  differs  from  the  former  in  haying  the  calyx  dtirays 
regular,  and  j&om  the  latter  in  having  alwayi  cSiz  stamiiia. 

[The  juice  of  the  stem  of  Mosa  is  diaphoratiew  Tbe  tender 
shoots  of  the  Banana  are  eaten.  The  firoita  of  tlus  family 
are  highly  nutritive. — Tr.] 


Family  XXXIII. — AMOMEiE,  Rich. 

Cannae,  Juss,     Scitaminese  and  Canme,  JBrown. 
Drymyrhizeae,  VenL 

The  Amomese  are  perennial  herbaceous  plants,  having 
a  very  peculiar  aspect,  which  assimilates  them  a  little  to 
the  Orchideae.  Their  root  is  often  tuberous  and  fleshy; 
their  leaves  simple,  terminated  at  their  base  by  an  ^itire 
or  slit  sheath,  and  sometimes  furnished  with  a  ligule.  The 
flowers,  which  are  rarely  solitary,  are  accomptinied  with 
pretty  large  bracteas,  and  generally  form  dense  spikes  or 
panicles.  Their  calyx  is  double :  the  outer,  sometimes 
tubular  and  shorter,  has  three  equal  divisions ;  the  inner 
has  its  limb  double,  the  three  outer  divisions  generally 
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eqttftl ;  of  the  three  inner  one  ia  larger  and  dnumilar,  and 
forms  a  kiod  of  lip,  the  two  lateral  are  snMiller,  often  abor- 
tire.  There  is  only  one  stamei),  the  filament  of  which  ia 
ot^ii  dilated,  and  in  some  degree  petnloid.  The  anther 
has  two  cells,  which  are  somewhat  separated  and  distinct. 
The  o\■ar^'  has  three  polyspermoiis  ceils.  The  style  U  sim- 
ple, terminated  by  a  concave  cup-shaped  stigma.  At  the 
base  of  the  style,  on  the  summit  of  the  ovary,  is  a  small 
Iwo-lohcd  lid)erclo,  which  may  be  considered  as  two  abor- 
tive stamina.  The  fruit  is  a  three-celled  capsule,  opening 
by  three  valves,  each  bearing  a  dissepiment  on  the  middle 
of  their  inner  surface.  The  seeds,  sometimes  accompanied 
by  au  arillus,  consii^t  of  a  cylindrical  embryo  placed  in  a 
JariiiaceouB  endosperm,  and  havisg  its  radiole  tamed  to- 
wards the  Mlum. 

The  defcription  which  we  hsrc  above  ^ren  of  the  characten 
of  tlie  family  of  Amoroeee  'u  similar  to  that  wliicli  has  been  traced 
by  most  authors ;  but  it  nii^fat  receive  another,  more  in  confoiw 
inity  with  its  natnral  affinities.    Thus  the  AmomoK,  which  hav* 
the  ^reate^t  affinity  to  the  Musacete,  may  be  described  as  baviag 
six  staniiutt  and  a  periauth  with  six  divisions  hl'e  <he  lattenv 
One  of  these  stamina  it  fertile,  the  otlier  five  are  sterile ;  twO 
are  represented  by  the  bilobato  tubercle  which  exists  ut  the  baM 
of  the  style,  and  the  other  three  are  converted  into  petaloid  ap^ 
pcndages,  and  are  represented  by  the  three  innermost  divisiou  ■ 
of  the  calyx.     This  description  of  the  flower  of  the  Amomeq  J 
accords  with  nature,  and,  in  thi«  manner,  the  family  is  natural^  j 
allied  to  the  Musaceie,  on  the  one  hand,  wliich  are,  as  it  wercL    i 
its  re^Iar  type,  and  to  tlie  Orcbidete,  on  the  other  hand,  ' 
which  are  observed  similar  abortions  and  transformations,      it. 
Lcstiboudois.  Proft'sior  of  Botany  at  Lille,  first  directed  the  at> 
tcntion  of  botanists  to  the  stmcture  of  the  flower  of  the  Amo^ 
mete ;  but  we  by  no  means  agree  with  him  in  thinking  that  thia 
family  ought  to  be  nnited  to  the  Masaces. 

Mr  Itrown  has  proposed  separating  from  the  Amomeip,  Bom« 
genera,  such  as  Cannn,  IHaratUa,  Thalia,  Phrifninm,  and  Myn>S' 
ma,  to  form  of  them  a  diatioct  fiunily  under  the  name  of  CaAtiae. 
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Besides  the  genera  above  mentioned,  tlie  Amomeao  ineliide 
Ammnumf  Zinzibert  ffettenia^  Co8i¥Sf  &c. 

[T\nn  family  is  remarkable  for  an  aromada»  atimvlating 
essential  oil>  found  chiefly  in  the  roots  and  seeda.  Car- 
damoms are  the  seeds  of  several  species  of  Amomumi. 
Tormericy  which  is  a  carminative,  as  well  as  a  dyc^  is 
obtained  from  the  roots  of  Curct/ana  hngcu  Ginger  and 
2^oary  are  the  roots  of  Zinziber  qfficmaUs  and  Curcuma 
Zedoaricu  The  roots  of  several  species  of  ManaOa 
abound  in  fecula,  which  is  extracted  and  employed  as  a 
delicate  article  of  food  under  the  name  of 
Tn.] 


*  Family  XXXTV. — Orchidea,  Jms9. 

Perennial  herbaceous  plants,  sometimes  parasitie  on 
other  vegetables,  having  a  root  composed  of  simple  and 
cylindrical  fibres,  often  accompanied  by  one  or  two  fleshy, 
ovoidal  or  globular,  entire  or  digitate  tuberdea.  The  leaves 
are  always  simple,  alternate,  and  sheathing ;  the  flowers, 
which  are  often  very  large,  and  of  a  peculiar  form,  are  so- 
litary, fasciculate,  in  spikes,  or  in  panicles.  Their  calyx 
has  six  deep  divisions,  three  inner  and  three  outer.  The 
outer,  which  are  not  unfrequently  similar,  are  spreading, 
or  placed  close  upon  each  other  at  the  upper  part  of  the 
flower,  where  they  form  a  hind  of  helmet  (Calyx  gcdeatus). 
Of  the  three  inner  divisions  two  are  lateral,  superior  and 
similar,  one  inferior,  of  a  peculiar  form,  and  bearing  the 
name  of  lip.  It  sometimes  presents  at  its  base  a  hollow 
prolongation  named  the  spur  (LabeUum  calcarcUum).  From 
the  centre  of  the  flower  there  rises  upon  the  summit  of  the 
ovary  a  kind  of  little  column  named  gynostetnunij  which 
is  formed  by  the  style  and  the  filaments  of  the  stamina 
united,  and  which  bears  at  its  anterior  and  upper  surface  a 
glandular  cavity,  which  is  the  stigma,  and  at  its  summit  a 
two-celled  anther,  opening  either  by  a  longitudiual  suture, 
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(if  Ky'anopeniuluin  wliich  forms  all  its  upper  pnrt.     Tlie 
|>o|]en  roiitaiued  iu  cndi  celt  of  tlio  anther  is  united  into  ^  I 
mass  liaving  tlie  eamo  form  as  the  cavity  wliirh  eontaiMR  it.   ' 
At  tiio  eummit  of  the  gynostcniiim,  on  ttie  lateral  parts 
of  llic  anther,  are  two  small  tiibercloB  which  are  two  abor- 
tive stamina,  and  which  arc  named  stamhiodia.     These  two 
xtamiiui  are,  on  the  contrary,  developed  in  the  genus  Cffpri- 
pedimn,  wliilo  the  middle  one  is  abortive.     Tlie  fruit  is  a 
cajwule  with  a  single  cell,  containing  a  very  large  number  1 
of  very  small  seeds  attaclied  to  tliree  parietal  trophosperms,*  | 
which  arc  prominent  and  bifurcate  on  the  tuner  side.    The'  \ 
seeds  have  their  outer  integument  formed  of  a  slight  web^ 
and  are  composed  of  an  endosperm,  in  which  is  a  very  small 
axile  and  homotrope  embryo. 

This  fsintly,  whii'li  may  be  touBidi-red  as  one  of  the  most 
turol  nf  the  vegetable  kingdom,  presents  «vcb  remarkable  pecD>  I 
llnrities  in  the  organixalion  of  it«  flower,  ihal  it  cannot  be  cotl'  I 
founded  with  any  other.     The  union  of  the  stamina  n-ith  ttii  1 
filameut  and  stigma,  and  etipeciaUy  the  oi^niiation  of  the  poIIAi  I 
wbicli  is  united  into  it  mass  (a  character  observed  only  in 
A«L'li>piadev  and  in  some  Mimo«te  among  the  Dirotyledone*)^  I 
are  tlio  most  prominent  distinctive  characters  of  this  fatnitfi 
'I'be  pollen-masses  present  three  principal  modilicalioni  in  thw 
composition,  which  have  served  as  iho  basis  of  three  tribes  i 
the  family  of  Ordiiden.     Sometimes  tliey  are  formed  of  prettf  J 
large  graimlee,  cohering  by  means  of  a  viscous  matter,  whichf   j 
when  one  tries  to  separate  them,  elongates  in  the  form  of  an 
elastic  thread.     These  pollen-masses  arc  named  sectile.     They 
characterise  tlie  first  tribe,  or  the  OfhryoejB,  which  contains, 
among  Dtliers,  the  genera  Orrhit,  Opfin/s,  Salyrium,  Serapiat, 
Hohniariti,  &v.     Sometimes  the  pollen-masses  ore  pulverulent, 
that  in.  formed  of  a  pultaceous  kind  of  matter.     This  is  the  case 
in  the  second  tribe,  that  of  the  Limodorex:.  which  contains  the 
genera  Lhnodarum,  Ejtipaiiis,  &<:     Lastly,  each  polh>n-mass  may 
be  fonned  of  granules  so  closely  cohering  and  blended  as  to 
present  the  appearance  of  a  mass  of  wax.     In  this  case,  which 
occurs  ill  the  third  tribe,  or  that  nf  the  Epidexdrkx,  they  are 
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said  to  be  solicL    FiYMnplen :  Epidei^drMmt  Angntcmh  Makmif 

The  poUen-massei  are  sometimes  proloiiged  ^t  their  lower, 
part  into  a  filiform  appendage  named  the  ctaf(ficlep  which  ia  often 
terminated  by  a  viscous  gland  of  diversified  form,  whidi  ia 
named  retinaculum.  The  number  of  these  pollen-masses  yaries 
from  one  to  four  in  jeach  cell  of  the  anther.  The  anther  is  some- 
times placed  at  the  fore  and  upper  surface  of  the  gynostemmn, 
from  which  it  is  not  distinct,  as  in  the  tribe  of  Ophrydese ;  some- 
times it  is  placed  in  a  hollow  which  terminates  tiie  gynostemum 
at  its  summit,  and  which  is  named  the  cHnandrumy  and  it  opens 
and  rises  like  a  kind  of  lid  fanthera  opercuUfcfmU)^  as  in  ahnost 
all  the  genera  of  the  other  two  tribes. 

[This  beautiful  and  extensive  fiEunily  is  not  of  much  import- 
ance in  an  economical  point  of  view.  Salep,  a  nutritive 
substance,  consisting  almost  entirely  of  bassorin,  is  pre- 
pared from  the  tubers  of  Ckxhu  nmsculOf  aad  some  other 
specie8^>-*TR.] 


♦  Family  XXXV. — ^Hydrocharidejb^  Juss.   • 

• 
Aquatic  herbaceous  plants,  having  the  stem-leaves  en- 
tire or  minutely  toothed,  sometimes  spread  out  at  the  sur- 
face of  the  water.  The  flowers,  which  are  contained  in 
spatha;,  are  in  general  dioecious,  very  rarely  hermaphrodite. 
Tlie  male  flowers,  usually  placed  several  together,  are 
sometimes  sessile,  sometimes  pedicellate.  The  female  and 
hermaphrodite  flowers  are  always  seessile  and  contained  in 
a  uniflorous  spatba*  The  calyx  has  always  six  divisionsy 
three  inner,  which  are  petaloid,  and  three  outer.  The 
number  of  stamina  varies  from  one  to  thirteen.  The  ovary 
is  inferior,  sometimes  attenuated  at  its  upper  part  into  a 
filiform  prolongation,  which  rises  above  the  spatha,  and 
takes  place  of  the  style.  The  stigmas  are  from  three  to 
six,  bifid  or  bipartite,  rarely  simple.  The  fruit  is  internally 
fleshy,  presenting  a  cavity  which  is  single,  or  divided  by 
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membranoiiB  diuicpiinenta  into  as  many  cells  88  there  kt* 
stigmas.  The  seeds,  whit^h  are  numerous  and  enveloped 
in  a  kind  of  pulp,  are  erect,  having  a  very  thin,  membra- 
nous proper  tegument,  immediately  covering  the  embryo^ 
which  is  straight  and  cylindrical. 

Of  the  genera  of  which  this  funiily  is  composed,  we  niny  men- 
tion  Vattinicria,  StniNatet,  HyrlrackarU,  Liinnoiiitim,  uid  Oltr/itt, 

Tbi^  fuiiiily  U  well  characterised  by  its  inferior  ovury,  its  di- 
vided stignmo,  the  internal  organization  of  its  fruit,  whirh  in  th« 
same  a»  tliul  uf  the  fruits  of  the  CucurbitaceiE,  and  ita  eiuhryo, 
which  is  di-stitute  of  endosperm. 


■  Family  XXXVI. — Nvmph.eace;e,  Salisl. 

Larqe  and  beautiful  plants,  floating  upon  the  water, 
and  with  their  stem  forming  a  creeping  euhterraneaii  rhi- 
xoma.  Their  entire  alternate  leaves  are  roritiform  or  or- 
bicular, and  are  supported  on  very  long  petioles.  Their 
(lowers  are  very  large,  solitary,  and  supported  by  very  long 
cylindrical  peduncles.  The  calyx  is  formed  of  a  variablef 
sometimes  very  great  number  of  sepals,  disposed  j»  several 
series,  eo  as  to  represent  in  some  measure  a  calyx  and  ft' 
polypctalous  corolla.  Tlie  stamina  are  very  numerous,  in- 
serted in  several  series  beneath  the  ovary,  or  even  upon  it« 
outer  wall,  which  is  thus  covered  by  the  stamina  and  bjr 
the  inner  sepal's  which  are  probably  only  transformed  Hta- 
mina,  as  is  proved  by  the  gradual  dilatation  of  tiie  ftlaments 
the  more  e.Merual  they  arc.  The  anthers  are  introrsal,  and 
furuishcd  with  two  linear  cells.  The  ovary  is  free  and  gessila 
at  the  bottom  of  the  flower,  divided  internally  into  several . 
cells  by  membranouB  dissepiments,  on  the  walls  of  which 
are  inserted  numerous  pendent  ovules.  The  summit  of  the 
ovary  is  crowned  by  as  many  stigmas  as  there  are  ce\U  to 
the  ovarj'.  Tlieso  stigmas  united  form  a  kind  of  disk,  which 
erowns  the  ovary.     The  fruit  is  iadebiscent  and  internally 
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flesliy,  with  flrvwal'polyBpenifotR  edit.  Tlie  Beeds  have  a 
tihiek  integuments  «ometimee  developed  in  the  form  of  a 
network,  containing  a  large  farinaceons  endiosperm,  wliich 
bears  at  its  summit  an  insularly  globalar  or  napiform 
embryo,  tlic  radicle  of  which  is  always  turned  towards  tlie 
hilum.  The  cotyledon  is  thin,  and  has  Uie  form  of  a  pe- 
culiar envelope  covering  the  gemmule,  which  is  two-lobed. 

Hiii  fiunily,  which  is  composed  of  the  genera  .Nympkaea  and 
Nyphar^  is  still  a  subject  of  controversy  among  botanieta^  ;se«ip 
placing  it  among  die  Monocotyledones,  others  among'  Ae  EHoe* 
tylcdonesy  near  the  Papaveraceffi ;  but  the  stmcture  of  thv^pi- 
bryo,  and  the  germination,  are  certainly  those  of  the  other  m^ 
nocotyledonous  plants.  See  the  article  Nymphiacie^  in 
naire  Classique  d^Huioire  NatiireUe^  vol.  xiii,  in  which  we 
fully  discuss  these  different  opinions.  We  here  conclude,  the 
article  referred  to,  by  the  foUowing  observation  : — Should  jAf 
genus  Ndumbium  bo  left  in  the  famUy  of  Nymphseacess,  or  sli^pjld 
it  be  made  the  type  of  a  distinct  family  ?  We  do  not  pretBi|d 
to  solve  tills  question.  The  general  aspect  is  absolotely  the 
same ;  and  it  may  appear  very  strange  to  separate^  aa  dhtuicC 
orders,  two  genera  which  sonic  botanists,  with  Lfiunaens  at  their 
head,  have  considered  as  forming  the  same  genus.  Hut,  on  the 
other  hand,  we  ask  if  it  be  possible  to  admit  in  the  same  ftunily, 
t^o  genera,  one  of  which  has  a  simple  ovary,  with  several  poly- 
spermous  cells,  surmounted  by  as  many  stigmas  as  there  arie 
cells,  and  of  which  the  numerous  ovules  are  attached  to  the 
whole  extent  of  tlie  walls  of  the  dissepiments,  and  of  which  tike 
other  having,  at  the  centre  of  its  flower,  a  very  largo  reoepta^  or 
torus,  in  tlie  form  of  a  reversed  cone,  presents  a  great  number  of 
imilocular,  monospennous,  distinct  pistils  implantod  in  alveoli 
fonncd  in  the  upper  face  of  this  receptacle; — two  genera,  one  of 
which  is  fiii-niished  with  a  very  large  fleshy  endosperm,  which  is 
totally  wanting  in  the  other.  These  differences  appear  to  us 
so  important,  that  we  are  disposed  to  consider  them  sufficient 
for  establishing  two  distinct  families,  which,  however,  ought  to 
remain  close  to  each  other. 

[The  stems  and  leaves  are  bitter  and  somewhat  astringent. 
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.  die  roots  more  so.  The  latter  have  Bometiniei  i>Mn  lu^d 
M  food.  Ill  some  parts  of  Scotluod,  the  roots  of  ^]/t»- 
phtta  cdba  nre  used  f«r  dj'itig  block,  like  those  uf  Tvr* 
tue/Uilla  ijffkijmlU. — Tr.] 


Family  XXXVII. — Balanophoke.*,  Rich. 

A  SMALL  family,  compoeed  of  parasitic  plants  of  a,  pecu- 
liar aspect,  having  some  resemblance  to  llie  ClaudestJiue 
and  Orobancliea',  and,  like  the  latter,  iilways  living  im- 
planted  upon  the  roots  of  other  vcgetahles.  Their  Btem, 
which  is  leiUlesB,  is  covered  ivith  si-ulea,  or  naked.  The 
flowers  are  moascioas,  forming  very  dense  ovoiclal  spikes. 
In  the  male  flowers  Iho  calyx  has  tlirco  deep,  equal  and 
■prcading  divisioDS.  In  some  rare  eases  the  caly\  is  sub* 
stituted  by  a  scale.  The  stamina  are  from  one  to  three  ia 
□umber,  seldom  more.  They  are  united  both  by  their  an- 
thers and  by  their  filameMts.  In  the  female  flowers  the 
ovary  ia  inferior,  one-celled,  containing  a  single  reversed 
ovule.  The  limb  of  tiie  calyx  which  crowns  the  ovary  is 
entire  or  formed  uf  from  two  to  four  unequal  division^ 
There  are  owe  or  two  filiform  styles,  terminated  by  as  many 
nmple  stigmas.  The  fruit  is  an  umbtlicate  globular  cari- 
opsie.  The  globule  contains  a  very  small  globular  embr^-o, 
placed  in  a  small  superficiHl  cavity  of  a  very  targe  fleshy 
endos[>erm. 

The  genera  of  which  this  little  fiunily  is  composed  are  Ihlotit, 
J^atgadoi^a,  Cynamoritim  and  Balant^ihi^a.  It  baa  relatioua  ta 
the  Aroidete  and  Ilydrocharidew. 


DICOTYLEDONOUS  PLAXTS. 


Thk  Dicotyledonous  Plants  are  all  Lhgse  whose  embryo 
MS  two  cotyledons      In  a  single  family,  that  of  the  Coni< 
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ftrae,  there  are  often  from  three  to  ten  verticillate  ootyle- 
clons. 

The  internal  organization  of  the  stem,  of  which  all  the  parts 
are  disposed  in  concentric  layers— the  dispontioii  and  mode 
of  branching  of  the  nerves — the  circumstance  of  five  or  one 
of  its  multiples  being  the  prevalent  number  in  almost  every 
port  of  the  flower — ^the  very  frequent  presence  ot  a  calyx 
and  a  corolla — and,  lastly,  the  general  aspect,  so  different 
from  that  of  the  monocotyledons,  are  the  principal  charac- 
ters which  distinguish  the  dicotyledonous  plants  from  those 
which  are  monocotyledonous. 

The  Dicotyledones  have  been  primarily  divided  into 
Apetalous,  Monopetaloos,  Polypetalons,  and  Diclinous. 


I.  APETALOUS  DICOTYJLEDONE&. 

fifth  class.^^p1staminia. 
♦  Family  XXXVIIL — Aristolochije,  Juss. 

This  family  is  composed  of  only  two  genera  Ari^ohckia 
and  Asarmn*.  It  consists  of  herbaceous  or  frutesoent 
and  twining  plants,  bearing  alternate,  entire  Icsaves,  and 
axillar  flowers.  Their  calyx  is  regular,  with  three  valvar 
divisions,  or  irregular,  tubular,  and  forming  a  lip  of  very 
diversified  figure.  The  stamina,  ten  or  twelve  in  number, 
are  inserted  upon  the  ovary.  They  are  sometimes  free  and 
distinct,  sometimes  intimately  united  with  the  style  and 
stigma,  and  thus  forming  a  kind  of  nipple  placed  at  the 
summit  of  the  ovary.  On  its  lateral  parts  this  nipple  bean 
the  six  stamina,  which  are  bilocular,  and  at  its  sumnut  is 
terminated  by  six  small  lobes,  which  may  be  considered  w 
the  stigmas.  The  fruit  is  a  capsule,  or  a  berry  with  three 
or  six  cells,  each  containing  a  very  large  number  of  seeds 

•  Mr  Brown  refers  also  to  this  familr,  which  he  names  A:$amitt,  the  ge- 
nera Thotka  and  Bragantia, 
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t-uutainuig  a  very  Email    embryo  placed   in  a  fleshy  endo- 
s|>erm. 

Jnssieu  nnited  to  tVw  ftunily  the  genus  C^hu»,  which  lias 
become  tbe  type  of  a  distinct  family,  mider  the  name  of  Cytiriea. 
[Tbe  roots  of  tbe  plants  of  this  family  arc  generally  touic 
and  stimulant,  and  hare  also  been  employed  as  emena- 
gngiies.  Tbe  root  of  AriMtolockia  terpenlaria,  irhich  is 
sromaUc,  with  a  pungent  taste,  bas  been  used  with  suc- 
cess in  typhus.  Asaiabacva  is  diuretic,  and  is  employed 
as  an  external  application  for  ophthalmia. — Tr.J 


Family  XXXIX. — Cytinb*,  Brown, 


The  flowers  are  unisexual,  monnccious  or  dicccious.  Tho 
calyx  is  adliereut,  rarely  free  (Nepenthes).  Its  limb  baa 
four  or  Ave  divisious.  Tbe  btamiiia  vary  from  eight  to  six*  I 
teen,  sometimes  a  greater  number.  They  are  extrursal  and  1 
moiiadeljibous.  The  ovary  is  Inferior,  excepting  in  N^ 
jKiUhes,  with  one  or  four  rclls.  The  seeds  arc  attached  (o 
parietal  trophosperme.  The  style  la  cylindrical,  rarely 
wantiag,  aud  is  terminated  by  a  stigma  of  which  the  lobea 
are  e<[ual  to  that  of  tlte  truphospcrms.  The  seeds  have  an 
axilc  cylindrical  embryo,  placed  in  tbe  centre  of  a  fleshy 
endosperm. 

The  genera  wbith  compose  this  small  family  are  Ci/tinta, 
Jtaffletia,  and  Nrpenthtt.  The  first  two  are  parasitic,  and  dcilU 
tute  of  leaves.  The  other  is  remarkable  for  having  its  leaves 
terminated  by  a  kind  of  bottle,  which  idiuts  by  moans  uf  a  move- 
able ltd.  This  family  is  distinguished  from  the  Aristolocbije  by 
having  its  seeds  attached  to  parit'lal  trophusperms,  by  its  uni- 
sexual flowers,  and  by  tlte  quaternary  or  <jniniu'y  namkcr  of  the 
diflbreiit  parts  of  tbe  flower. 

[  Geueraily  astringent,  but  their  properties  are  little  known. 

I>d2 


Family  XIu*-^ANTALAC8a,  Brmmiu        •':•<;. i 


«**  HsftBAcsovs  oir  fratostient  plants^'  or  iraM^  wiik' aliec- 

'>tilttd,  rarely  opposite  learei,  deatitote  of  adpnil^s^  and  naill 

'''fl^i^er^  oi^er  aolkary  or  ditposed  in  a^  spilDe  or  sevlak. 

Qlieir  calyx  n  superior,  with  four  or  £▼•  ▼ajhwar^roiiam. 

"^e  alattdtia,  four  -ov  fire  in  number^  are-  oppoaiiie  to  tie 

'^ivlaiom  of  the  calyx,  and  inserted  at  their  Inunu     The 

ovary  is  inferior,  with  a  angle  cell,  oontftininig  one,  iir^ar 

loor  ovules,  which  hang  from  the  summit  of  a  filafennpt^- 

dosperm,  springing  from  the  bottom  of  the  eell«     The  a^|3e 

is  simple,  terminated  by  a  lobed  stigma.     The  frvit  ia  inde- 

hiaoeati  monospermous,  sometimes  alig^tly  fleabgr*     The 

.seed  preaentl  an  aidle  embryo  in  a  fleshy  endeapemou     >  : 

This  HxoSIy^  which  was  establinhed  by  Brewn»  is  eMopeiied  ef 
the  genera  Thesinmy  QidnehanuUkm^  Chyru^  aad  PtiamHm^  plasM 
'by  JuMieu  in  the  ikinily  of  Eleagnes,  imd  of  the  g^mua  Stmia 
htni,  which  fonkied  part  of  the  Onagrsrln.  It  diflfera  esjpeidsliy 
ft*oin  the  Eleagnett,  m  having  the  ovsry  inferior,  and*  tDOnfidfila^ 
^^veral  pendent  orules  ;  whereas,  in  the  latter,  the  ovary  is  fi^e, 
and  containH  a  single  erect  ovule.  It  is  also  allied  to  the  family 
of  €onibretace«,  but  this  is  distinguished  by  its  ovules,  whidi 
are  pendent  from  the  summit  of  the  cell  of  the  ovary^  by  its 
seeds,  which  are  destitute  of  endosperm,  and  hy  the-polypetaloas 
corolla,  which  is  observed  in  gome  of  its  genera. 

SIXTH  CLASS.—PERISTAMINIA. 

*  Family  XLI. — £LA/kov££,  A.  Rich. 
Some  genera  ^Elseagni  ofJmtieu. 

.  Trees  or  shrubs,  with  alternate  or  opposite  leaves,  which 
are  destitute  of  stipules  and  entire.  Their  flowers  are 
dioecious  or  hermaphrodite ;  the  male  ones  sometimes  dis- 
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posed  t»  a  kind  of  catkin.  The  calyx  is  monosepalouB  and 
tubular ;  its  liml>  entire,  or  iritiL  two  or  four  diviBions. 
Tiie  Btamina,  from  tLrvo  to  eiglit  in  number,  arc  intror- 
■al  and  nearly  sessile  on  tlio  inner  wiiU  of  the  eajyx.  In 
the  female  Qoweri:,  the  tube  of  the  c&l)'x  directly  covers  the 
ovary,  but  without  adhering  to  it.  The  entrance  uf  tt|S 
tube  is  ttometimcs  partly  closed  by  a  variously  lobed  disk. 
The  ovary  is  free,  unilocular,  and  contains  a  Bingle  ascend- 
ing, pedicellate,  ovary.  The  style  is  short,  the  stigma 
simple,  elongated,  and  lingaiform.  The  fruit  is  a  cruatA- 
ceous  akonium,  covered  by  the  calyx,  which  has  bccoaie 
flealiy.  The  seed  coulAins,  in  a  very  thin  endosperm)  an 
embryo  which  bus  the  same  direction. 

The  family  of  Ebpagnen.  sach  as  it  wa«  proposed  by  M.  d« 
Jussien,  comiHted  uf  ratiier  discrepant  prenera.     Mr  Brvuni  was 
tlie  firet  who  brou)fht  it  iritbin  natural  IJmilSi  by  r^ducin^  it  to 
the  genera  Elaagntu  and  llippi^iat,  to  which  we  hav«  added 
the  two  new  genera  Shepherdia  and  Ctmuletun,  all  which  liaye 
the  ovary  free  nnd  mouonpornioue.     Juuiieii  had  already  v 
drawa  irom  tlio  Eleagnte,  the  gen<!ra  Tvjynuuiiia,  Siwida,  Pv- 
IflM,  tie  to  form  of  them  the  family  of  Trr/Biiialiacete ;  but  Mr 
Brown  bna  made  three  families  of  the  genera  ori|{iiially  referr«d 
to  the  Elesgnee :  I.  The  true  Eliragneie,  luch  as  we  have  aboK*   ' 
charai-tf  riled  them :  2.  The  Switaiacta-,  whii'U  have  an  inferior    | 
ovary,  and  one  or  moro  pendent  ovules  at  the  summit  of  a  ba^ 
silur  podoapenn  ;  3.  Tlie  CwnbrttacriF,  which  comprehend  most  of  J 
the  genera  of  Jiissieu's   Tcrminaluwea,  and  some  genera  pre-   | 
viously  placed  amon^  llie  OnagrariEe. 


■  Family  XLII. — ^ThtmelEjE,  Jias. 

Shhubs,  rarely  herbaceous  plants,  witli  alternate  or  op- 
(tosite,  entire  leaves,  having  the  flowers  terminal  or  axjllaf}  -  ■ 
in  sertules,  spikes,  solitary,  or  several  together  in  the  axils 
of  the  leaves.   TIio  calyx  is  generally  colouret^  and  pctaloid, 
mora  or  lest  tubular,  with  four  or  five  divtBioDS,  whicb  aro 
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Imbricated  before  ezpanmn^  Th^ctamilui,  gfwallyeagki 
in  number^  dispoted  in  two  fleric%  .ori  faar»  or  onty-tov^ 
are  inserted  seeeile  upon  the  inner  wall  of  the  calysn.  The 
ovary  is  iinilorcniar,  Mid  oontaina  a  single  pendaiit  aviik» 
The  style  is  simple^  terminated  by  an  equally  ample  atig- 
ma.  The  firoit  is  a  kind  of  nat  aligkdy  flediif  flztenially. 
The  embryo^  whieh  is  rerersed  like  the  aaedy  is  ^ontaiMd 
in  a  fleshy  and  thin  endosperm. 

The  principal  genera  of  this  family  are ;  Dctphnsy  Sidkra^ 
Passerifuty  PimeHa,  StruthMa,  Sec 

[The  bark  is  extremely  acrid,  or  csnstic,  blistering  the 
skm.  Decoetion  of  Daphne  Meaereon  has  been  employed 
in  oonstitationsl  syphilis.  The  Iisee^tree,  Daphne  La- 
ghetto,  is  remarkaUe  for  the  letieiArtad  appeanuKi  of 
the  liber,  which  may  be  polled  ont  in  auny  smooossim 
layersr*-Ta.] 


Family  XLIIL — ^Peoteacbjb,  Jus9. 

The  Proteacese  are  all  shrubs  or  trees,  which  grow  in 
abundance  at  the  Cape  of  Good  Hope,  and  in  New  Holland. 
Their  leaves  are  alternate,  sometimes  nearly  verticillate 
or  imbricate.  Their  flowers,  which  are  generally  hermsr 
phrodite,  rarely  unisexual,  are  sometimes  grouped  in  the 
axilla?  of  the  leaves,  sometimes  collected  into  a  kind  of  oone 
or  catkin.  Their  calyx  consists  of  four  linear  sepals,  some- 
times united,  and  forming  a  tubular  calyx  with  four  more 
or  less  deep  and  valvar  divisions.  The  stamina,  four  in 
number,  are  opposite  to  the  sepals,  and  almost  sessile  at 
the  summit  of  their  inner  surface.  The  ovary  is  free,  with 
a  single  cell,  containing  a  seed  attached  about  the  middle 
of  its  height.  The  style  is  terminated  by  a  usually  simple 
stigma.  The  fruits  are  capsules  of  various  forms,  unilocu- 
lar and  monospermouR,  opening  on  one  side  by  a  longitu- 
dinal suture,  and  by  their  aggregation  sometimes  forming 
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ii  kind  of  cone.     The  accd,  wliicK  u  occanionall}'  wiuged, 
consists  of  a  slr^glit  embrj-o  destitute  of  endosperm.  ..  , 

Tlic  f^nrrn  of  tliU  fnniily  nre  numerous.    We  shall  here  motf'    | 
tioti  Bs  examples  Proten,  PrtropAilu,  BanAaei,  Grii'iUea,  Embo'- 
l/trium,  /fa/tea,  &e.     Thi«  family,  on  account  of  the  form  of  il4 
ralyx,  ita  itaroina  sessile  at  the  summit  of  the  scpali,  nnd  crjio- 
I'ially  its  ^neral  aspect,  cannot  be  (Xinfotrnded  with  any  «Uur. 


Family  XLIV. — Laurine.1:,  Jkjw. 


Trees  or  slirubs  witli  alternate,  rarely  opposite,  entire 
or  lubed,  very  frcqaontly  coriaceousi  persistent,  dotted  ' 
loaves.  The  flowers,  sometimes  unisexual,  are  disposcil  in 
panicles  or  cymes.  The  calyx  is  monoseiuilouB,  with  four 
or  six  deep  divisions,  imbricated  by  their  edges  previous  to 
expansion.  Tlie  stamina  are  from  eight  to  twelve,  inserted 
at  the  base  of  the  calyx.  Their  filamonta  have  at  tlictr 
base  tnro  pedicellate  appendages,  of  diversified  form,  and  i 
appearing  to  be  abortive  stamina.  Tiie  anthers  arc  tcrmt*  I 
nal,  openinf;  by  means  of  two  or  four  valves,  which  risa 
from  the  base  to  the  Bummil.  The  ovary  is  free,  unilocular, 
containing  a  single  pendent  ovule.  Tlic  style  is  more  dc 
less  elongated,  and  is  Icrmitiatcd  by  a  simple  stigma.  Tbfl 
fruit  is  llesby,  accompanied  at  its  base  by  Uie  calyx,  wliic^ 
forms  a  kind  of  cupula.  The  seed  contains  under  ita  pro> 
|>er  integuments  very  large  embryo,  reversed  like  tlic  seed, 
with  extremely  thick  and  fleshy  cotyledons. 

The  lypc  of  this  family  is  formed  by  the  Laurel  and  some 
genera  allied  to  it,  as  Borbomn,  Ontea,  nnd  CatnyAa.  Hi<^  last  ] 
mentioned  genuR  is  remarkable  for  being  composed  of  herbace- 
ous twining  and  leafless  plants.  Jiissicu  united  Mt/rutka  with 
the  Laiirinea,  but  Afr  Brown  has  jastly  removed  it  to  fonn  a 
distintt  family  under  the  nnme  of  SIi/riMicM:  The  family  of 
Lanrin«n  m  chiefly  rharacterized  by  its  peculiar  H*pcct,  and  by 
its  stuuutii,  the  sathert  of  which  open  by  means  of  valves.    The 
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ichuiuslerb  obtwraA  in  tke  HamaaMUdm^nd  Beiberidiv; 

biU  the  lii»t  memaoned  family  b^nga  lo:  the  mbim  of  kypo^jnooi 

polypotalou8  dicotyledoaet.  i 

[Aromaticy  pungent,  atomaduG.  .  Cinnamoiiy   oaaria»  and 

camphor  are  obtained  from  rariopa  apeciea  of  Lannw^ 

The  bark  of  Laurus  Benxoin  ia  employed  in  America  ia 

intermittent  feverSd — TiuJ 


Family  XLV. — ^MyRiSTioLEy  JBroum^ 

Tropical  trees  with  alternate,  entire  leaves,  which  lure 
not  dotted,  and  dioecious  axillar  or  terminal  flowers,  va- 
riously disposed.  Their  monosopalons  calyx  has  fonr  valTar 
divisions.  In  the  male  flowers  there  are  from  three  to 
twelve  monadelphous  stamina,  the  anthers  placed  close  to- 
gether, often  united,  and  opening  by  a  longitodioal  groove. 
In  the  female  flowers  the  ovary  is  free,  with  a  diogle  cell, 
containing  a  single  erect  ovule.  The  style  is  very  short, 
terminated  by  a  lobed  stigma.  Tlie  fruit  is  a  kind  of  cap- 
sular berry,  oi)cniiig  with  two  Aalves.  The  seed  is  coA'ered 
by  a  fleshy  arillus,  divided  into  a  great  number  of  shreds. 
The  endosperm  is  fleshy  or  very  hard,  mottled,  and  contains 
towards  its  base  a  very  small  erect  embrj'o. 

Tlie  type  of  this  family  is  the  Nutmog-trce.  It  is  very  dis- 
tinct from  the  Luurinea}  in  having  its  calyx  with  three  divisions  * 
its  stamina  monadelphons,  and  opening  by  a  longitudinal  irroove* 
its  800(1  oroct,  and  furnisliod  with  an  arillus;  and  its  embrvo 
very  small,  and  containod  in  a  hard  and  marbled  endosperm.  ' 
[Nutmeg  and  Ma<:e,  the  fruit  of  Mi/ristica  ^noschatOy  are  pos- 
sessed of  aromatic  and  stimulant  properties. Tr."] 

*  Family  XL VI. — Polvgone^.,  Juss. 

Herbaceous,  rarely  suflrutescent  plants,  with  alternate 
leaves,  sheatliing  at  their  base,  or  adhering  to  a  membra- 
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noug  aad  stipulitr  shcuth,  rolled  downwards  npon  th«ir 
middle  nene  when  yoiing.  Flowers  sometimes  unisexnali 
disjjoscd  ill  cylindricHl  Kpikee  or  in  terminal  clnBtcrs.  Caly* 
monoflepalouR,  with  from  four  to  six  fi«g;tn«ats,  somctimea 
disposed  in  two  rown,  and  imbricatMl  previous  to  tlieir  evo- 
lution. Stamina  from  four  to  iiion,  free,  and  witli  anthers 
opening  longitudinally.  Ovary  free,  unilocular,  with  s 
■ingle  erect  ovule ;  the  fruit,  which  is  pretty  fre<iuently  tri- 
angular, is  dry  and  indehietrent,  somotimeB  covered  hy  the 
pcraistent  calyx.  The  Bced  contains,  in  a  farinaceous,  some- 
times  very  thin  endosperm,  a  rcveraed  and  often  unilateral 
embryo.  , 

'Diis  family  is  composed  of  the  genera  Pofyffoitunt,  RKineXi 
Rteuni,  Coccttlnha,  Ac  U  U  distinguished  from  tlie  OliennpodeS 
by  the  stipular  idieath  of  its  leaves,  its  erect  ovule,  and  its  i«> 
versed  embryo. 

[The  roots  of  many  Rpecies  are  asiriogeut,  as  of  the  Bumit^ 
generally.  Those  of  Hheum  are  well  knoivn  aa  a  cumnun  ' 
purgative.  Polyffonum  Hyiln^per  is  extremely  acrid,  an4 
bliKtem  the  mouth  when  tasted.  The  seeds  of  Polygonum 
Fafffyn/ntm,  or  Bui-k-wheat,  which  is  extensively  cultl^ 
valed  in  France,  are  used  aa  food.  The  leaves  aud  youof 
stems  of  Runtfx  Arefomi  and  ActioseHa  are  agreeably  acid, 
aa  are  those  of  Oryria  reniformU. — Tn.] 


•"pAMity  XLVn. — Atriplices,  Juss.    Chenopodeje, 


De  CandoUe. 


Herbaceous  or  woody  plants,  with  alternate  or  opposite 
leave«,  destitute  of  stipules.  The  flowers  arc  small,  som^ 
times  unisexual,  disjwscd  in  branched  clusters,  or  grouped 
iu  the  axilla  uf  the  leaves.  The  calyx  ia  mouosepalous, 
sometimes  tubular  at  the  baRe,  with  three,  four  or  iive,  more 
or  less  deep>  persistent  lobes.  The  stamina  vary  from  one 
to  five.     They  are  iaserted  either  at  the  base  of  the  calyx. 
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or  under,  tlie  ovary^  «iid  toe  opponftD:  to*  tko  lofctos  of  dw 
cidyx.  The  oyry  ii  firee^'mdlocwhBv  ?— nnpufwinni  coop* 
taining  »  sii^le  eveot  o<niIe»  ivlaoh  k  wiwilimui  supporlei 
upon  a  more  or  lew  long  and  slender  poAnnifiiHi,  The 
style^  whieh  is  rarely  limple^  has  two^  ihrao  or  tmar  difH 
Bionsy  eaeh  terminated  by  a  mlmlato  at%mn.  Tho  fivkk 
an  akeniuniy  or  a  small  berry.  The  oeed  is  onmpoaed  be* 
ueathitB  proper  mtegoment  of  a  slender  cyKndrienl  embrycH 
curved  back  upon  a  iarinaeeous  endoepenOf-  or  spirally 
twisted,  and  sometimes  without  endosperm* 

Thu  fiouily  Is  eompoted  of  the  fsaera  CkmepotUmmg  Jtfnpkr, 
SoMth  BeiOy  SaUoomiOy  &c  It  is  dosdy  oennected^  en  ^tfr 
one  handy  with  the  PolygonesBy  which  difier  from  it  in  Ae  sli- 
poiar  sheath  of  their  leaves,  their  straight  eminyoy  and  thiir 
superior  radide ;  and,  on  the  other,  with  the  Amirantbscifsii 
frem  whiohi  in  £Mt,  they  di£Fer  only  in  their  general  nspeety  aad 
in  some  characters  of  little  importance.  The  Chenopode^  pre* 
sent  examples  of  genera  having  a  perigynous  insertion,  such  as 
Beta^  BlUum,  Spinacioj  and  others  in  greater  number,  which  here 
the  insertion  hypogynous,  such  as  Bwima,  Sabola,  Ckutg^koroam^ 
Chenopodium,  &c. 

[The  maritime  species  yield  soda>  and  ore  employed  in  the 
manufacture  of  barilla.  From  the  root  of  J3eta  vtdparis 
sugar  is  obtained.  The  roots  and  herbage  of  many  spe- 
cies are  employed  as  articles  of  food.  Chaiopodium  olidam 
is  remarkable  for  its  abominable  smell,  resembling  that 
of  putrid  fishv— Tr.] 


SEVENTH  CLASS^^HYPOSTAMINIA. 

Family  XL VIII. — Amaranthace;e,  Brown, 
Part  of  the  Amaranthaeeffi  ffJtt^siew, 

The    AmaranthaccFc   arc   herbaceous    or    suffruicsccut 
plantR,  bearing  alternate  or  opposite  leaves,  sometimes  fur- 
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iiiuhcd  with  BcsrioBe  stipulw.  The  flowers  arc  mtta]!,  often 
hcriDHphrodlte,  somelunes  unisexual,  disposed  iii  Rpikea, 
imnicles,  or  capitula,  and  faniielied  \vith  scales,  by  which 
they  are  separated.  The  calyx  is  monosepalouB,  often  por> 
mstent,  with  four  or  five  Tory  deep  divisions.  The  Btamioa 
vary  from  three  to  five.  Their  filamenta  an  i 
free,  sotnetimos  monadelphoiiB,  and  occasionally  form  a 
merobrauuus  tnbo,  lobed  at  its  sncimit,  and  bearing  the 
anthers  on  its  iuuer  surface.  The  ovary  is  free,  unilocular,' 
contuiniug  a  tingle  er«ct  ovule,  sometimos  borne  upon  a 
very  long,  recurved  podospcrm,  at  tlio  suramit  of  which 
they  liang.  The  style  is  simple  or  wanting,  and  is  lentil' 
Tinted  by  two  or  three  stigmas.  The  fruit,  which  is  gene* 
rally  surrounded  liy  the  calyx,  is  an  akenium  or  a  snail 
pyxidSnm,  opening  by  means  of  a  lid.  The  emlirj'o  is  cy- 
lindrical, elongated,  recur^-ed  around  a  farinncoeUB  ciido- 
si>erm. 


\ 


Tliis  family,  which  in  composed  of  the  pcnem  Amani»thu*, 
OJiwuT,  Gamphtvna,  AcfitfranAet,  4c^  is  bo  closely  aliipd  to  the 
Chonupodeie,  that  it  i>  extremely  difficult  to  trace  the  hoimdary 
by  which  they  are  separated.  In  fact,  the  Insertion,  which  it 
generally  perigynoue  in  the  Chenopedes,  is  also  hypog'ynous  in 
several  gcnem,  as  wo  hare  already  said ;  but  the  general  nxpcct 
of  these  two  families  is  entirely  different.  The  stamina  are  olien 
nionadelphous  in  the  Amaranth  aces,  which  hare  also  sometimes 
the  IcavM  ojiposite.  But,  although  these  distinctive  cliaracter« 
are  not  very  important,  it  is  yet  difficult  to  unite  two  families 
which  appear  perfectly  distinct,  wlien  we  consider  their  general 
appearance  only. 

From  the  Ainorniitliaceai  arc  separated  certain  genera  with 
pcrigynous  stamiita,  as  JUetthrum,  Paronychia,  Ac,  which,  toge- 
ther with  tiome  others  removi?d  from  the  Caryephylle»,  fonn  a 
distinct  lamily  imder  Uie  name  of  Pamnychien. 

QSeveral  species  iirc  used  as  salads,  or  pot-herbs.— Tn.] 
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'  FABnLY  XLDL— 17rcTA&imsiB,  tj%fm» 

The  Nyctaginese  are  herbftoeoiu  phuit8»  shrulW)  or  evea 
trees,  with  mmple^  generally  opposite^  sometimea  alternate 
leaves.  The  flowers  are  azillar  or  terminaly  often  eollected 
sereral  together  in  a  common,  proper,  and  calyinforu  iar^ 
lucre.  Their  calyx  is  monosepalons,  coloured,  <rflen  tnbiK 
lar,  bulging  at  its  lower  part,  which  is  often  tfaScker,  and 
persists  afttt*  the  fall  of  the  upper  part  The  limb' iff  more 
or  less  divided  into  plaited  lobes.  The  slaniiaa,  ▼ary  fnm 
five  to  ten;  and  are  inserted  upon  the  upper  edge  of  a  kiad 
of  hypogynous  disk,  often  in  the  form 'of  a  eapaule.  Tkt 
ovary  is  one^eelled,  and- contains  an  erect  ovule.  Hie  stjis 
and  stigma  are  simple.  The  fruit  is  a  cariopaia,  covered  bf 
t]ie  disk  and  the  lower  part  of  the  calyx,  which  are  orusla- 
ooouB,  and  form  a  kind  of  accessory  pericarp.  The  tme 
pericarp  is  thin,  and  adheres  to  the  proper  tegiunent  of  the 
seed.  The  seed  is  composed  of  an  embryo,  curved  upon  it- 
self, having  its  radicle  bent  back  upon  the  face  of  one  of  the 
cotyledons,  and  thus  embracing  the  endosperm,  whidi  is 
central. 

The  genera  Nyclagoy  Allionia,  Pisania,  BoerheuiviOj  &c^  belong 
to  this  fiunily.  Some  authors^  setting  out  with  the  g-cnera  whose 
involucre  is  uniflorons,  as  in  Nyctago,  or  the  Marvel  of  Pern, 
have  considered  the  involucre  as  a  calyx,  and  the  calvx  as  a 
corolla ;  but  analogy,  and  especially  the  genera  which  have  in 
involucre  containing  several  flowers,  prove  the  perianth  to  be 
really  single. 

[The  roots  generally  purgative. — Tr.] 

eighth  class.'-hypocoroljua. 
♦  Family  Iu<*-Plantagin£JE,  Juss. 

A  SMALL  family  of  plants  containing  only  the  genera 
Planiago  and  LittoreUa^  and  characterized  as  follows:— 


I 


Flowers  faermaphrudite,  unisexual  in  LittoreUa,  forming 
eimple,  cylindrical,  elongated,  or  globular  epikee ;  the 
flowers  rarely  solitary.  The  calyx  has  four  deep,  persistent 
diviiions,  or  four  unequal  sepals,  in  tlie  form  of  scales,  two 
of  them  more  external.  The  corolla  is  monopctalous,  til^ 
bular,  with  four  regular  divisions,  seldom  entire  at  ilf 
summit.  In  the  genus  Platiiago,  the  corolla  gives  attacliT 
ment  to  four  protruded  stamina,  which  ju  Littortlla  spring 
from  the  receptacle.  The  ovary  is  free,  with  one,  two,  of 
very  rarely  four  cclln,  containing  one  or  taotv  ovules.  Tha 
style  is  capillar,  termiii»ted  by  a  simple  subulate  stigmai 
rarely  bifid  at  the  tip.  The  fruit  is  a  small  pyxidium,  evn 
vered  by  the  persistent  corolla.  The  setda  are  composed  of 
It  proper  intogument,  which  covers  a  fleshy  endosperm,  at 
tbo  centre  uf  which  is  a  cylindrical  axile  and  homotropp 
embryo. 

Tlio  Phiiitiigine»  are  herbaceous,  mrcly  suKntesuent  plant^ 
often  stcmlesfi,  and  having'  only  radiital  (mlunclei  wliictk  bear 
tpikes  of  very  dense  flowers.  Th«ir  leaves  are  often  nulica^ 
entire,  toothed,  orrariousty  iaciied.  They  grow  in  all  laiiludea. 
JnssveD,  and  most  other  botanists,  coRBider  the  Plantagineee  aa 
truly  apetaloiiH.  That  ilhistrious  botanist  views,  as  the  calyx, 
the  organ  whi<^  we  have  described  as  tlie  corolla,  and  our  calyx 
as  a  collection  of  bracteas ;  but  it  seems  to  us  that,  from  thft 
constancy  and  regularity  of  these  two  organs,  they  ought  rather 
to  be  considered  as  a  double  perianth,  as  the  celebrated  MJf 
Brovrn  has  more  recently  admitted.  ~^ 

The  Plantagineffi  are  very  nearly  allied  to  the  PlumbagineaBf 
from  which  they  differ  more  especially  in  having  the  stylf 
simple,  and  the  ovary  with  two  cells,  which  are  often  po]ytpcr> 
inons,  whereas  it  is  always  unilocidar,  and  contains  a  single 
ovule  hanging  from  the  sunuuit  of  a  basilar  and  erect  podospenn 
in  the  Pluoibaginee. 

^Tbo  seeds  of  PlaiUoffo  Ispaghula  and  PgylHum,  form,  with 
water,  a  mucilage,  wldeli,  in  India,  is  employed  as  a  de- 
mulcent.   The  herbage  is  bitter,  but  without  remarkible 

—      .'<      ifTL    liiw.^)i^iaAa  bolt  ~,i]l&»wtt(Jt.   boa  ui^Moyk 
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*  Family  LI. — ^PiUMBAoiNXiE,  Jtua. 

A  NATURAL  family  of  dicotyledonous  plants,  placed  by 
some  among  the  Apetalse,  and  by  others  among^  the  Mone- 
petalac.  They  are  herbaceous  or  suffirutescent  plants,  witb 
alternate  leaves,  sometimes  all  collected  at  the  base  of  tbe 
stem,  and  sheathing.  The  flowers  are  disposed  in  spikes, 
or  in  branched  and  terminal  racemes.  Their  c^alyx  is  mo- 
noscpalous,  tubular,  plicate  and  persistent,  generally  with 
five  divisions.  The  corolla  is  sometimes  monopetalous, 
sometimes  formed  of  five  equal  petals,  which  not  unfire- 
quently  are  united  together  at  the  base.  The  stamina, 
generally  five  in  number,  and  opposite  to  the  divisions  of 
the  corolla,  are  epipetalous,  when  the  corolla  is  polypeta- 
lous,  and  immediately  hypogynous  when  the  corolla  is 
mouopctalous  (which  is  the  reverse  of  the  general  disposi- 
tion). The  ovary  is  free,  pretty  frequently  five-cornered, 
With  a  single  cell,  containing  an  ovule  hanging  to  the  sum* 
mit  of  a  filiform  and  basilar  podosperm.  The  styles,  from 
three  to  five  in  number,  are  terminated  by  an  equal  num- 
ber of  subulate  stigmas.  The  fruit  is  an  akenium  enveloped 
by  the  calyx.  The  seed  is  composed  of  a  proper  integu- 
ment and  a  farinaceous  endosperm,  in  the  centre  of  which 
is  an  embryo  having  the  same  direction  as  the  seed. 

ThiH  little  family  is  composed  of  tbe  genera  Plumbagoy  Suake^ 
Limonium,  VoffcUa  of  Lamarck,  Theia  of  Lourciro,  JEffiaUiU  of 
Brown.  It  differs  from  the  Nyctagineee,  which  are  monoperi- 
anthous,  in  having  its  ovule  supported  upon  a  long  podosperm, 
at  the  summit  of  which  it  hangs,  in  having  several  styles  and 
stigmas,  in  having  the  embryo  straight  and  not  bent  upon  itself, 
Ac. 

[Tonic,  astringent,  or  acrid.  The  root  of  SttUice  carolini- 
ana  is  powerfully  astringent  Those  of  several  species 
c»f  Plumbago  are  extremely  caustic,  and  have  been  em- 
ployed as  rubefacients  and  vesicatories^  as  well  as  in  the 
treatment  of  ulcers. — Tr.] 


hypocorolua—primulacet:. 


'  Family  Lll. — PRiMitLACEiE,  l^etU.     Lysimachi.e,  Jhss 


I 


The  PrimulacGfe  are  annual  or  perennial  plants,  with 
opposite  or  verticUlatc,  very  rarely  scattered,  leaves.  Tlieir 
fiuwcrB  are  disposed  in  spikes,  or  in  axillar  or  lermuiMl  m> 
cemes ;  sometimes  tliey  are  solitary,  or  ^-ariously  grouped.  , 
The  calyx  is  monoBcpalous,  with  Jiveor  four  divisions;  tha 
corolla  monopetalous  and  regular,  Bometimes  tu1>u[ar  at  the 
base,  sometimes  very  dteply  divided  into  fi^'e  segmeuta. 
The  stamina,  five  ii>  number,  are  either  free  or  monadel-  ' 
phous,  aud  are  inserted  at  the  upper  part  of  the  tube  of  the 
corolla,  or  at  the  base  of  its  divisions.  They  arc  opposite 
to  the  divisions,  and  their  iutrorsal  anthers  open  each  by 
u  longitudinal  groove.  The  ovary  is  frco,  with  a  single 
cell,  containing  a  very  great  number  of  ovules  attached  to 
a  rontral  tropliosperm.  The  style  and  the  stigma  are  sim- 
ple. The  fruit  is  a  unilocular,  polyspcrmous  ca|>sule, 
opening  by  three  or  five  valves,  or  an  operculute  pyxidium. 
The  seeds  present  a  cylindrical  embryo  placed  transversely 
to  the  hiliim  in  a  fleshy  endosperm. 

The  principal  ^nera  wliith  compose  tliis  family  are :  Primula, 
LymntuJiia,  Hottonia,  Anoffo/lis,  Cyclamen,  Cmtuneuliui,  &c.  Sa- 
mofits  ha*  also  been  united  to  it,  although  its  ovary  i«,  to  a  great 
extent,  nilherciit  to  tlii!  calyx.  In  ull  its  other  chorarterg,  how- 
ever, it  agrees  with  thii  family.  ' 

The  Primulacew  are  very  well  chanictcriied  by  their  stainiiia 
being  opposite  to  the  divisions  of  the  corolla,  their  unilocular 
capside,  the  seeds  of  which  are  atlai-hed  to  a  central  trophosperm, 
and  their  embryo  placed  transversely  before  the  hilum.  In  lhe«e 
difFt.'renl  characters,  they  come  very  near  the  Myrsinee,  which 
differ  in  having  the  fruit  fleshy,  and  the  seeds  immersed  in  pita 
■  trophosperm,  ,-■-■-- 


[Tlie  root  of  Ojclam 


rid,  but  the  family  is  not  di>* 


linguished  by  any  remarkable  properties. — Ta.] 


I 
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A  SMALL  family,  consisting  of  oaly  two  g^enera,  XJtricala; 
ria  and  Pittguicvia,  which  were  formerlj-  placed  at  Uie  cad 
oftlie  Primulacetc.  They  nro  small  herbaceous  plaula,  gruw- 
ing  among  water,  or  in  moist  and  inuudatod  places.  Tb«r 
leaves  are  either  clustered  in  a  rosaceous  furin,  at  the  beta 
of  the  stems;,  or  divided  into  capillar,  aud  often  vesicular 
Begmcnts,  in  the  species  which  grow  immersed  tn  tli«  v»- 
tcr.  The  stem  is  always  simple,  bearing  uue  or  scTtnl 
flowers  at  its  extremity.  The  calyx  ie  persistent,  moDoce- 
p&lous,  8ud  aa  it  were  divided  into  two  lips.  The  corolla 
is  luonopctaluus,  irregular,  spurred,  aud  also  twt^ltpped* 
The  Btamiiui,  two  in  numbei',  are  included,  and  are  inserted 
at  the  very  luise  of  tlie  corolla.  The  ovary  ia  unfi-MiUd, 
and  contains  a  groat  number  of  ovules  attached  to  a  centnl 
trophosperm.  The  style  is  simple  and  very  abort ;  tbt 
stigma  bilamcllatc.  The  fruit  is  a  unilocular,  pol^-spennoia 
capsule,  opening  eitlier  transversely,  or  by  a  lungiludiiKl 
slit,  which  divides  its  summit  into  two  valves.  The  nctih  - 
present  an  embryo  immediately  covered  by  the  prooc^, 
tegumenL  .  ,^ 

Tkis  sntflJl  bmily  is  distin^ished  from  the  Prhnnlamia  >>  Ifc  ■ 
irM^lsr  corolla,  its  two  stamina,  and  its  embryo  d^iUtnta  of 
endosperm;  and  from  the  Aiilirrliinew  by  its  one-celled  fniit,a( 
which  tlio  truphosperm  is  central)  aiid  ila  embryo  destiUile  <f 
endosperm. 


Family  LIV. — Globulabij:,  De  Cand. 

The  genns  Globalaria^  which  was  at  first  placed 
the  PrimnlaCTMT,  constitutes  of  itself  this  little  familv,  of  ' 
which  the  following  arc  the  principal  characters.     The 
lyx  is  mouoeepalouB,  tubular,  persistent,  with  five  diviaii 
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The  corolla  ia  motiopetalous,  tubularj  .irregular,  with  five 
uiu-roiv,  unequal  Begmenta,  dieposed  so  as  to  form  two  lipe. 
Tlje  Btatuiua,  four  or  five  in  uumber,  are  alternate  with 
flie  divisions  of  tlie  corolla.  The  o^ary  ia  uollocujiu-,  con- 
tainiug  a  siugle  peiideut  ovule.  The  stylo  is  slender,  and 
terminated  hy  a  stigma  with  two  tubular  and  unequal  divi-. 
•ions.  At  the  base  of  the  ovary  ie  a  small  uuilateral  dialt.. 
TIio  fruit  is  an  altetiiiim  covered  by  the  calyx.  TIio  em- 
bryo is  nearlv  cylindrical,  axilci  and  placed  in  a  fleshy  en- 
dosperm. 

TliB  Globularin  are  herbaceous  or  guffnitescent  plants,  witfL 
]eavi>s  &1t  radical  or  alternate,  and  »niuD  hluisb  finwen  collected 
iflto  a  globular  capitulum,  and  accompanied  with  Iiracteas.  Tlicyj 
differ  fVom  the  Primulaceie  in  having  tlicir  coroTla  Irregular^ 
liwr  staarina  alternate,  and  tbeir  ovary  containing  a  vingle  re-* 


leaves  alt  rad 

Itoto  a  global) 
differ  fVom  t 
liwr  staaiinB 


■«  :  ^■'  vpAHiLV  LV. — OBonANcHE.E,  Vent. 

Plakts  sometimes  parasittt*  on  the  roots  of  other  pTsntt!,'^ 
MHDMimes  growing  in  the  enrth.     Their  stem  is  somethneir' 
dMtitut«  of  leaves,  which  ore  i;ubstitiited  by  seales.     The'' 
flowers,  which  are  accom[>aiiicd  by  braeteas,  are  tennitiftl,' ' 
■ooietiines  soUUr>-,  sometimes  dispoaul  in  a  Rpike.      TTio 
calyx  LB  monocepalous  and  tubular,  or  divided  to  t lie  bam" 
into  distiiict  snpals.    The  corolla  is  monopelalonn,  irregular,  ' 
often  two-lipped.     The  stamina  are  generally  di^lynamons.*' 
The  ovary,  which  is  applied  upon  a  hypogynous  and  annn-?' 
lar  ditik,  has  only  one  cell,  which  contains  very  numerona      ' 
ovules  attached  to  two  parietal  trophosperms,  bifid  on  their 
free  side.     "TfX!  style  Is  terminated  by  a  stifrma  with  two 
unequal  lobes.     The  fruit  is  a  uuilocular  ci^>s)ile,  openia^ 
into  tivo  valves,  each  of  whicli  bears  a  trophot^jwrni  uu  the., 
middle  of  its  inner  face.     The  seedx,  which  liave  a  doublq      | 
integument,   present  a  fleshy   endosperm,    which   bears  n  . 
very  small  embrjo  pl^ceil  in  a  depression  iu  its  upper  and 
Wteral  port. 


4SS  MATUEAL  FAMILIEft. 


*  Paxxlt  Lm. — ^LsKDnuLARi'f  XidL 

A  8MAIX  fiunOj,  consisting  of  only  two  generl^  EArJcufa-. 
rta  and  Pingmculaf  whick  were  formerly  placed  at  the  end 
of  Uie  Primulacese.  They  are  small  herbaceous  plants^  grow^ 
jog  among  water,  or  in  moist  and  inundated  places.     Thrir 
leaves  are  either  clustered  in  a  rosaceous  form,  at  the  liaaa 
of  the  stems,  or  divided  into  capillar,  and  often  veaicular 
segments,  in  the  species  which  grow  immersed  in  th^  wa* 
ter.     The  stem  is  always  simple,  bearing  one  or  ^eyaval 
flowers  at  its  extremity.    The  calyx  is  persistent  monoao 
paloiis,  and  as  it  were  divided  into  two  Upe.    .The  eorolhk 
is.  monopetalous^  irrcf^ular,  spurred,  and  also  tworlippedl 
il^  stsminH,  tare  in  number,  are  included,  and  araiiieeits4 
at  the  very  base  of  the  corolla.    The  ovary  is  nun  iiolliJL 
and  contains  a  great  number  of  ovules  attached  to  a  eential 
trophoeperm.     The  style  is  simple  and  very  short ;  the 
stigma  iHlamellate.    The  fruit  is  a  unilocular,  polyspermoaa 
capsule,  opening  either  transversely,  or  by  a  hxigiliidiflal 
slit,  which  divides  its  summit  into  two  valves.     The  aeeda 
present  an  embryo  immediately  covered  by  the  proper  in* 
t^ument 

Tkis  small  family  is  distingaished  from  the  Primnlaoess  by  its 
irr^golar  corolla,  its  two  stamina,  and  its  embryo  destitate  of 
endoq^erm ;  and  from  the  Antirrhineee  by  its  one-oeUed  frait,  of 
which  the  trophosperm  is  central^  and  its  embryo  destiSate  of 
endosperm. 


Family  LIV.— GLOBULABiiB,  De  CantL 

The  genus  GUmlarioj  which  was  at  first  placed  among 
the  Primulaceae,  constitutes  of  itself  this  littie  fiunily,  of 
which  the  following  are  the  principal  characters.  The  ca- 
lyx is  monoaepalona,  tubular,  persistant,  with  five  divisions. 


The  corolla  is  moiiopetalous,  tubular,  Jiregula^i,  with  five 
uarrow,  unei]ual  bcgnients,  tlieposed  so  as  to  form  two  lips. 
Tlje  etaoiiua,  four  or  Rvo  in  number,  are  alternate  with  ' 
the  divisions  of  the  corolla.  "Die  ovary  is  uuilocular,  con-  i 
taining  a  single  |>endeut  ovule.  The  style  is  slender,  and 
terminated  by  a  stigma  with  two  tubular  and  unequal  divi-^  | 
sionij.  At  the  base  of  the  ovary  is  a  small  unilateral  d!sK~ 
Tlie  fruit  is  an  akenium  covered  by  the  calyx.  The  en^- 
bryo  is  nearly  cylindrical,  axile,  and  piaced  in  a  fleshy  en- 
dosperm. 

Tilt'  Glohulariie  are  herbaceous  or  suffnitescent  pbuits,  witiL 
learcs  oil  radical  or  alternate,  and  Bmall  bluish  flowers  collected 
into  a  globular  cRpitiiliim,  and  accompanied  with  bracteaa.  They* 
differ  from  ihe  Primuiaceffl  In  having  their  corolla  irrc^lai^ 
tb^r  rtamiiin  alternate,  and  their  orar^  rontaining  a  nngle  r«^  I 
vt«Md*«Hle.  '**    ' 


Plawts  sometimes  parasitic  on  the  roots  of  other  plants?* 
B<nnetlmes  groinng  in  the  enrlh.  Their  eteiU  is  somctimHr* 
dcfltitutc  of  leaves,  which  are  mibstitiitcd  by  scales,  Tlia'i 
flowers,  which  are  acoompaiiied  by  braetcas,  are  terminal,' 
Bumetimos  solitary,  tmmetime*  dispose*)  in  h  spike.  The 
calys  is  mononcpalous  and  tubular,  or  divided  to  tire  base 
iirti)  distinct  sepals.  The  corolla  is  monopetaloiis,  irrepilnr, 
often  twi>-lipped.  The  stamina  arc  generally  didj-uamons.' 
The  ovary,  which  is  applied  upon  a  hypogynous  and  annn-l^  i 
lar  disk,  has  only  one  cell,  which  contains  very  numerotw 
ovules  attached  to  two  parietal  trophosperms,  bifid  on  their 
free  side.  The  style  is  terminated  by  a  stigma  with  two 
une<jual  lobce.  The  fruit  is  a  uuilocular  capsule,  opening 
■uto  tivo  valves,  each  of  which  hears  a  tropliusperm  on  the 
middle  of  its  inuer  face.  The  seeds,  whicb  have  a  doublo 
integument,  pret>ent  a  fleshy  etidusperm,  wliich  bears  a 
very  small  embryo  placed  in  a  depression  in  its  upper  and 
lateral  part. 


4S4  NATURAL  FAMILIE& 

Tlie  genera  OroBanche^  PheUppeaj  Latkmi^  &<%,  form  this  fc- 
itoily,  which  difiera  £pom  the  ScropholariiWB  in  its  unHoeoIar 
ovary,  the  position  of  the  embryo,  and  especially  the  general 
appearance  of  the  plants  of  which  it  is  composed. 

[Astringent,  but  of  little  importance  in  a  medical  point  of 
iciew. — Tr.] 


*  Family  LV. — Scrophularinjb,  Brtmm. 

gcrophnlariffi  and  Pediculares*  JttM. 

Herbs  or  shrubs,  with  simple  leaven,  whteh  an^  oftts 
opposite,  sometimes  alternate,  and  flowers  disposed  in  spikes 
or  terminal  racemes.     Their  calyx  is  monoaepalo^us  per- 
sistent, with  four  or  five  unequal  divisions.     The  corolla  is 
monopctalous,  irregular,  two-lipped,  and  often  personate* 
The  stamina,  from  two  or  four  in  number,,  are  in  the  latter 
case  didynamous.     The  ovary,  applied  upon  a  hypogynous 
disk,  has  twp  polyspermous  colli.    The  style  is.nssple,  ter- 
minated by  a  two-lobed  stigma.    The  fruit  is  a  bilocular 
capsule,  varying  much  in  its  mode  of  dehiscence^     Some* 
times  it  opens  by  holes  formed  towards  the  summit,,  some* 
times  by  irregular  plates,  sometimes  by  two  or  four  valves, 
each  bearing  the  half  of  the  dissepiment  on  the  middle  of 
its  inner  face,  or  opposite  to  the  dissepiment  which  remains 
entire.     The  seeds  contain,  under  their  proper  integument^ 
a  kernel,  composed  of  a  fleshy  endosperm,  which  encloses  a 
straight  cylindrical  embryo,  having  its  radicle  directed  to-^ 
Avards  the  hilum,  or  opposite  to  that  point  of  attachment. 

We  have  followed  the  example  of  IVir  Brown,  who  unites  into 
one  the  two  families  proposed  by  Jussieu  under  the  names  of 
Scrophtdaria  and  Pedictdares,  The  principal  difference  which 
served  to  distinguish  these  two  families^  ^vas  deriyed  from  the 
mode  of  dehiscence  of  the  capsule,  which,  in  the  Scrophulari9, 
takes  place  by  holes  oir  valves  opposite  to  the  dissepiment,  which 
remains  untouched;   whereas^  in  the  Pediculares,   each   valve- 
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Iionrs  on  the  middle  uf  its  inner  iiufHue  tlie  half  of  the  Beptiini. 
But  these  diflerences,  nbich  apprar  very  decided,  present  11 
roiM  shades;  and,  tor  example,  !u  the  gentis  I'eronicti,  wc  find 
niinost  bU  modificationa  «f  tht^tn.  But  we  huve  obsen'ed  another 
difference  between  the^  two  groups,  which  we  hare  not  liad  lui 
opportunity  of  remarking  in  all  Uie  genera,  but  which  has  np- 
peared  to  us  constant  in  all  those  of  which  we  have  examined 
llie  seed,  and  which  is,  that  in  the  Pediculares  of  Ju; 
embryo  hm  always  a  direction  tlie  reverse  of  tluit  of  the  seed, 
t)uit  is,  its  cotyledons  are  turned  towards  the  hilum,  whereas  the 
contrary  liappens  in  the  Scrophidarix. 

1.  PEDicrLARES  :    Pedietdaru,  JihauitUhut,  Melampyran 
rortica,  Eiiphraiia,  Erimu,  &c. 

2.  ScHOPMiLARi*;:   Antirrhinum,  Liimria,  Scmjifiii/nrin,  Di- 
ffimiu,  Gratiola,  &c. 

[Pfrfinftorfjt,  R/iinantAiu,  Melampt/rum,  and  Euphrmia,  are 
slightly  bitf6r,  but  {Wssess  no  retniirkable  properties. 
Decoflion  of  Veronica  officinalis  is  recommended  aa  n 
suhittilute  for  ten.  The  Sirojihnlarta  are  generally  bit- 
ter, acrid,  imd  naosenting.  Digitalis  diminiahe*  the  force 
of  the  circulation,  increases  the  secretion  of  the  saliva 
and  uriues  and  may  produce  vomiting,  dejection,  vertigo, 
and  death,— Tb.] 


•  Family  LVII. — Solahej:,  Jum, 

In  tills  fiimity  are  found  herbaceous  plants,  ahrubg,  aud 
even  Email  trceit,  sometimes  furnished  with  prickles  on  seve- 
ral of  their  parU,  ha\-ing  §implc  or  compound  leaves,  which 
are  alternate,  or  sometimes  geminate  towards  the  upper 
(Kirt  of  the  twigB.  Their  flowers,  which  are  often  very 
\Krp!,  ai*e  cither  exlra-axillar,  or  form  spikes  or  faccmes. 
Their  monosepalous,  persistent  ralyx,  has  five  shallow  divi- 
sione.  The  eorolla,  which  is  monopetdlous,  and  lu  most 
otsca  regular,  presents  very  diversified  forms,  with  five 
more  or  lesa  pUcata  lobes.     The  stamina,  which  are  cnual 

::;;^'r■■;:::::.^^::;:'■ 


456  NATUKAL  FAMILIB*.     * 

in  number  to  the  lobes  of  the  corolla,  have  their  filaments 
free,  rarely  monadelphons  at  the  base.  The  ovary  is  seated 
on  a^hypogynous  disk)  and  has  commonly  two,  rarely  three 
or  four  polyspermous  cells,  the  ovules  of  which  are  attaclied 
at  ithe  inner  angle.  The  style  is  simple,  terminated  by  a 
two-lobed  stigma.  The  fruit  is  either  a  capsule,  wiUi  two 
or  four  polyspermous  cells,  opening  by  two  or  four  valres^ 
or  a  two-celled  or  three-celled  berry.  The  seeds,  some^ 
times  rcniform,  and  having  a  granulated  episperm,  have  a 
more  or  less  curved  embryo  in  a  fleshy  endosperm. 

The  8obne»  are  very  iiitim«fcely  allied  to  the  ScropbolariuBap^ 
but  differ  from  them  in  having  their  leaves  g^erally  alternate^ 
their  corolla  regular,  their  stamina  of  the  same  number  as  the 
lobes  of  the  coroUa,  and  especially  in  having  their  embryo  curved 
upon  itselL  The  last  mentioned  character  is  sometimes  the  only 
one  which  equally  distinguishes  the  Solanese  with  irregular  co- 
rollas from  certain  Scrophularinse.  The  genera  of  this  fimiily 
form  two  sections,  according  as  the  fruit  is  fleshy  or  d^Molar. 

1.  Fruit  capsular:  NicoHanoy  Verbascunh  S^yoac^fimmsy  Do' 
turtty  &c 

2.  Fruit  fleshy:  Solanumy  Atrapa,  Capsietuny  Phyaoiisy  Zy- 
ciunij  &c. 

[The  plants  of  this  family  may  be  considered  generally  as 
narcotic  or  poisonous.  The  properties  of  tobacco  are  too 
well  known  to  require  description.  The  leaves  of  Hyos- 
cyamus,  Datura,  and  Atropa,  produce  nausea  and  vertigo. 
Dcttura  Stramonium  has  been  employed  in  epilepsy  and 
asthma.  The  juice  of  Atropa  Belladonna^  besides  its  ge- 
neral effects,  dilates  the  pupiL  The  VerhoacHansy  again, 
are  mucilaginous  and  mild.  SoUmum  Ihdcanutrriy  a  poi- 
sonous or  narcotic  plant,  belongs  to  the  same  'genus  as 
the  Potato,  the  root  and  berry  of  which  have  no  narcotic 
effect  even  when  eaten  raw,  and  of  which  the  former  is 
one  of  our  most  wholesome  esculents.  The  fruits  of  iSb- 
laixum  escvlentvm  and  other  species  are  also  eaten^^-TR.! 


nYPOC01iOLIJA.—JASMlNE.E. 
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FfciiiLV  LVIII.- 


'ACANTUACES,  JuSS. 


TuE  Acanthacoa!  arc  herbs  or  elirubs,  with  opposite 
loaves,  dowers  diepoaed  in  spikes,  and  accorapanied  with 
bracteae  at  their  base.  Their  calyx  h  monoRcpaloiie,  with 
four  or  five  dimions,  regular  or  irregular.  The  corolla  is 
motiopctalouB,  irre^lar,  commonly  bilabiate.  The  etamina 
are  two  or  four,  in  the  latter  case  tetradyuamoiis.  Tlie 
ovarj'  has  two  celU,  which  contain  two  or  a  greater  number 
of  ovules,  and  is  applied  upon  nn  annular  hypogj'nous  disk. 
Tlie  style  is  simple,  terminated  by  a  two-lobed  stigma.  The 
fruit  is  a  capsule,  with  two  cells,  wliicb  are  sometimes  mo- 
nospcrmous,  and  opens  clastically  into  two  \TilveB,  each  of 
which  carries  with  it  half  of  the  dissepiment.  The  seeds 
are  generally  supported  upon  a  filiform  podospcrm,  and 
their  embryo,  which  ts  j^laced  immediately  under  their  pro- 
per int^ument,  is  destitute  of  endosperm,  and  has  lis  n- 
diele  generally  turned  towards  the  hihim. 

This  family  differs  from  the  Scrophulurinic  in  having  its  seed^  1 
supported  npon  a  long  podosperm,  m  having  its  embrj-o  desti- 
tute of  endosperm,  Sic.     Kxaniptes  :  Justieia,  Rttellia,  ThaiJ/er- 
ffia,  &«. 

[Genenllf  bitt«r  and   tonic,   bnt  their   properties    little 
kaowiLf— Tn.] 


•  Family  LDC. — Jasmine.e,  Jvss. 
Jasminece  and  Lilace«,  VtTit.     Olciuea,  Lini. 


Ttiis  family  in  composed  of  slirubs,  small  trees,  or  et 
trees  of  very  large  size,  with  opposite,  rarely  alternate^  1 
simple,  or  pinnate  leaves.    The  flowers  arc  hermaphrodite^  j 
excepting  in  the  genus  Fraxinus,  in  which  they  are  alter-  j 
nato.     The  calj'x  is  monosepalotis,  turbinate  in  its  lov 
part.     The  corolla  is  monopetalous,  often  tubular  and  iis 
regular,  with  four  or  five  lobes,  which  are  sometimes  e 
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deep  that  the  corolla  ^e^ms  polypeldbtkisi  (Otitusj  CkkMem^ 
i^tis).  It  10  fiometiin[^s  entirely  \«1inttogr-  1%^  istamiim,  are 
only  two.  The  ovary  has  two  cells,  each  coiitaiidii]^''tWo 
Mtfpencled  oTuleif.  The  Myle  is  simple,  and  X/nmmaMS  lay 
i  twcUlibbed  eftij^a:'  The  fruit  is  sometimee  a  two^eelMl 
ci^p^le,  iiidHhiscf^t,  or  opetaing  by  tn^  valtes;  tofiielliii^ 
it  is  fleshy,  and  contains  an  osseotis  nucleus.  The  pt^dfM^i' 
integument  of  the  seed  is  thin  or  fleshy.  The  endoBperm 
is  fleshy  or  hard,  and  eontains  an  enlbryo  haTing  the  same 
direction  as  the  seed. 

Jlie  genera  of  thb  fiunily,  of  which  three  distinct  fiunilies 

have  bieen  made,  hut  which  ought  to  remain  entire,  as  we  &ave 

demonstrated  in  Stem,  de  la  Soc,  d'Hisi,  Ifatf  vbL  xL,  may  he 

divided  into  two  sections.  "=        •' 

1.  Fliiit  dry;  LiLAC£iB:  LUas,  FatUtmesiOf  Ptxtxhms,  ffptf- 
^BasMsi.  •'   ■  •        •  -,..-.,,.. 

^.  FmSt  fleshy,  ^ASMiNEiB:  JtunUmimf  Ohet,  Li^nutnmif,  JPSU^ 
tyrtcty  'oFC 

[Manna  is  the  eoncrete  juiee  of  severnl  lyeeito  of  J^poawifi; 
The  flowers  of  several  species  isXJqnmmm  yield  a  fta- 
grant  essential  oil  used  as  a  perfiunek  Olive-oil  in  ob- 
tained from  the  pericarps  of  the  Conunon  Oliva.  The 
flowers  of  Olea  fragrans  ktq  used  by  the  Chinese  in  fla- 
vouring tea* — Tn.] 

*  Family  LX. — Verbenace-e,  Jitss. 

The  Verbenaceae  are  trees  or  shrubs,  rarely  herWceous 
plants,  usually  with  opposite,  sometimes  compound  leaves. 
The  flowers  are  disposed  in  spikes  or  corymbs :  more  rarely 
they  are  axillar  and  solitary.  Their  calyx  is  monosepalous, 
persistent,  and  tubular.  The  corolla  is  monopetalous,  tu* 
bular,  commonly  irregular.  The  stamina  are  didynamous, 
sometimes  only  two  in  number.  *  The  ovary  has  two  or 
four  cells,  containing  one  or  two  erect  ovules.  The  style 
is  terminated  by  a  simple  or  bifid  stigma.  The  fruit  is  a 
berry  or  drupe,  containing  a  nut  ivitii  two  or  four  cellg^ 


nyPOCOnoLl.lA.— VEllBENAfE  E.  439 

which  are  otion  inonoflpcrmous.  Tlio  iecd  ia  composed  of 
»  proper  int^uniGtit,  aud  a  Uiin  and  fleshy  etitlospornh 
which  covers  a  straight  eiubryu.  ,  ^, 

This  family,  which  i»  composed  «f  the  genom  IVima,  (1i*fie, 
ClttodetuJfwi,  Zajmnia,  &e.,  u  distinguished  frnni  tfao  prcoodtng; 
by  ilt  Iniit  being  flesliy  (oscopting  in  Verbena),  and  by  it*  aocds 
heiiig  usually  Rolltary  in  each  cell. 

[  Familv  LXI. — Myopouine*,  Broiiti.  , 

Shiiubr  generally  glahrous,  with  Bimplc,  alternate,  or  - 
op)K>sito  leaves,  and  axillar  flowers,  destitute  of  bracteas. 
Tlieir  calyx  is  pcrBieteiit,  with  five  deep  divisions.  Corolla 
monopetalous,  nearly  regular,  or  slightly  two-lipped.  Tlie 
litamiua  arc  didyuamous  or  eometimcs  Rve  in  number,  one 
occasionally  rudimcntar)'.  Tlic  ovary  is  free,  applied  upon 
a  hyix>gynou8  and  annular  disk.  It  has  froiu  two  to  four 
cells,  containing  each  one  or  two  ovules  hanging  from  its 
aummit.  The  simplo  stylo  is  ternunated  by  a  simple  stig- 
ma. The  fruit  is  a  drupe,  containing  a  uucleua  with  two 
or  four  colls,  each  containing  one  or  two  seeds,  oom|ioBed 
of  a  cylindrical  embryo,  placed  in  the  oentro  of  a  rather 
dense  endosperm. 

Tbc  Myoporinea)  are  alliod  to  Verbenacefe,  from  which  ihey 
differ,  especially  in  having  (heir  seed«  pendent,  and  fiimished 
with  ft  thiL'k  endosperm.  The  thndly  constats  of  tlie  genera 
iVi/oponini,  lioBtia,  fhotidui,  Stenochilus,  and  £r(^ifiji/iila. 

■  Familv  LXIL — Lauiat^,  Jas*. 

The  Labials  form  one  of  the  most  natural  families  in 
the  vegetable  kingdom.  They  are  herbaceous  plants,  or 
sometimes  ebruhe,  of  which  the  stem  is  square,  the  leavci^ 
simple  and  opposite,  the  flowers  grouped  in  the  axilla:  of 
the  Icai'cs,  and  thus  forming  spikes  or  hi-Hiiehed  racemes. 
Their  ntlyx  is  monoscpaloue,  tubular  and  irregular,  and 
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^ilioili  lurilf  (onx.in ;^f^Jpp|be^9  .aod^iynaiSfalis ;  someUuiMillie 
tj^p^d^qrtoi;  ve  ^ilMnrthr6.^;^Tl^  whiob^is  appliaA 

jofm  ^hypogynqus  disk,  la  deeply .foiurrjobedy.iViAdiii^iMih 
d^ires^ed  at  it0  ceatre^  framwbifih  s^priog^^.  simple  r^iylo^ 
8Ui:iiiouxited  by  a  bifid  stigma. ,  A  transverse  sectkoi.of  the 
oyary  presents  fqur  cells,  contaiadng  each  >an. erect xmile* 
T^efjcuit  is  composed  of  four  monoepermaus  alrmiiw^.  «»■ 
closed  by  the  persistent  calyx.  The  seed  cont^iaa  an  eceet 
embryo  in  the  centre  of  a  fleshy  endosperm,  wbiel^  ia 
times  very  thin. 

:  The  Teiy  nomeron^  genera  of  this  Ikmily  may  be  dhrided'inifb 
two  ssolionSy  acoording  as  they  hare  two  or  fbnrstaniiil]!.'  ' 

Sect.  I.  Two  stamina:   Sahkty  RMhu»iniu,  JB^bnard^ 
ff^i^  Arc  -        '  C 

Sect*  II»  IVmr  didynamons  stamina :  Setamoa^  Lmmurwui^*Vh^ 
enO)  BoUotOi  MmruHum,  PhtomUy  iSbter^  &o.      '  ^ 

[The  pliMs  of  this  family  contain  an  aromatic  wiatUe'^rili 
camphor,  and  a  hitter  extractive,  wfaidi  vteder  tKeas  sto- 
mashioi  stimnlant^  and  tonic*  No  poisbnova  ei^  ^deletabri- 
otts  species  has  been  found  amongst  them.  The  roots  of 
Stachys  pcUustris  are  eatable.  Many  species  are  used  as 
aromatics  in  food,  sach  as  Mint,  Marjoram,  and  BasiL 
From  others  agreeable  perfumes  are  extracted,  as  Thyme^ 
Lavender.  Mint,  and  Rosemary. — Tn.] 


*   FiSMlLY  LXIIL — ^BORAGINE^  JuSS. 

The  Boraginese  are  herbs,  shrubs,  or  even  sometimes  tall 
trees,  bearing  alternate  leaves,  often  covered,  as  well  as  the 
stems,  with  very  stiff  hairs.  Their  flowers  form  unilateral 
spikes,  rolled  in  the  form  of  a  crosier  at  their  summit,  often 
a^regated,  and  forming  a  Idnd  of  panicle.  Their  calyx  is 
monosepalous,  regular,  persistent,  and  five-lobed.  The 
corolla  is  monopetalous,  regular,  five-lobed,  and  in  a  cer- 
tain number  of  genera  presents,  near  the  throat,  five  pro- 
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jecting  appetidagcs,  whicli  are  Imllow  within,  anS  opcin  Ex- 
ternally at  thoir  haae.  Tlic  fivo  Blamina  are  inserted  at! 
the  upper  ]nttt  of  the  tube  of  the  (^alyx,  and  alternate  nntb' 
the  spjiendagea  jiift  mentioned,  n'hen  those  are  present^' 
The  ovary,  which  is  supported  upon  a  hypogynous,  annular 
and  BtnuDUB  diek,  is  deeply  tuur-lobed,  with  four  monospei^  | 
moiia  cells,  and  deeply  deprcBsed  at  its  centre.  Ilic  rtyW  ^ 
springs  from  tliis  depression,  and  is  terminated  hy  a  tWff- 
)obed  Btigma,  The  fruit  is  composed  of  four  monosper- 
mous  carpelc,  which  are  more  rarely  tmited,  and  form  a  dry 
or  lleshy  fruit,  with  two  or  four  cells,  which  are  sometimes 
osseouti,  or  with  only  one  cell  through  abortion.  The  seeds 
have  their  embryo  reversed  iu  a  fleshy  but  very  tliin  eiH 
dosperm,  which  is  sometimes  wanting. 

The  fnmily  of  Borafi;ineffi  is  related  to  the  Lnblatie  in  tbA 
structure  of  its  pittil,  which  is  the  sanie,  and  to  Ute  Sropbiila- 
riiiie.  But  it  is  distinguished  from  the  former  by  its  cylindriotl 
Bteni,  alCeraate  leares,  re^;iilar  corolla,  (tanitna  five  in  auinber, 
&0.,  and  from  the  latter  by  the  structure  of  its  orary  and  fruit. 

We  here  mention  as  exiunplcs  the  fullowing^  ^nertk 
'    Sect.  I.  Genera  without  appondagos  to  the  corolla;  EiAiiim,    ' 
Lilhospermuiii,  Pulmomtria,  Onegma,  Corttitt,  ice. 

Sect.  11.  Genera  fumithed  with  appendages  :  ^tpnphyltmi, 
Llfcopnt,  AitcAuta,  Borago,  Ci/MOffttutsmn,  &c. 

Ventenat  proposed  separating  from  the  Bor^inen  the  genaa 
Cordia,  on  account  of  its  simple  anil  tietiliy  friiii,  and  forming  of  \ 
it  a  family  under  the  name  of  Sdtestenea.  Mr  Brown,  in  Prodr,  > 
Ft.  Nov.  HoU.  thinks  that  tha  genera  Hydmphfllunt,  EUisia,  and 
Pliaeelia,  which  have  a  capsular  fruit,  a  large  homy  endosperm, 
and  compound  or  deofriy-lohed  leaves,  form  a  dtstttict  fkmity, 
which  ho  names  HyHtvjAtfUftE.  Lastly,  Profsssor  Sohrader,  (n 
his  excellent  Memoir  on  the  Bora^nen,  propose*  to  divide  them 
into  three  distinct  orders :  Boraginea,  Hgdrophj/Uae,  and  Htii» 
trnpicea.  But  the  diiferences  which  exist  between  the  thre« 
gronps  appear  to  OS  of  too  little  trnportaoco  lo  justify  their  s«- 
paration  us  distinct  families. 

[The  phuits  of  iliis  family  are  mucilaginous  and  emollient. 
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tetfOMestod  jAnopeitiet  tiiAt  qmdify  tkmk  toiw'Of  much 
UMpoii—otf  as  fMI  «r  medioiae*    Tlierroots  ^ulnekum 

some  other  specteBy  are  used  to  dye  a  red  colour*— Ta.3 

♦  Family  LXIV. — Convolvulaceje,  Juss. 

HjenBACfKoua  or  suffrateseent  plantSy'  often  votnblb  aiii 
dimbing,  having*  alternate  lesvea,  "vHiieh  are  siflii^e^' dc 
more  or  leee  deeply  lobed ;  axillar  or  tennfaidL  flowtev»;  ^tt 
monoeepaloUR,  persistent  calyx,  with  five  diyisicmfi  ;  a  hmh 
Bopetalous,  regular  corolla,  with  five  plicate  labeflr;''«Bd 
five  stamina  inserted  into  the  tube  of  the  corolla^  /nn 
ovary  is  simple  and  free,  supported  tipon  a  hypogjlMotaa 
disk,  and  has  from  two  to  four  cells  contaiB]n|r  a  teuM 
number  of  ovules.  The  style  is  simple  or  double.  Tke 
fimit  is  a  eapside  having  from  one  to  four  eeHs,  uSokUy  eoa^ 
taining  one  or  two  seeds,  attached  towards  th^  base  of  die 
dissepiments.  It  opens  into  two  or  four  valves^  tbe  ^ig^ 
of  which  are  applied  upon  the  dissepiments  wbi^  veimnli 
in  place.  More  rarely  the  capsule  remains  closed,  or  opens 
into  two  superimposed  valves.  The  embryo^  of  iv^hich  tbe 
cotyledons  are  flat  and  plicate,  is  rolled  upon  itself,  and 
placed  in  the  centre  of  a  soft  and  as  it  were  mucilagiaoua 
endosperm. 

The  essential  character  of  this  family  consists  in  its  Capsule, 
the  sutures  of  which  correspond  to  the  dissepiments.  This  cha- 
racter being  wanting  in  some  genera  formerly  united  with  tiie 
Conrolviilaceee,  such  as  Hydroleoy  Nama^  Sagonea,  and  I>iapehsk^ 
Mr  Bro¥ni  has  proposed  forming  them  into  a  distinct  fkmily 
under  the  name  of  Hydroleace€B,  The  principal  genera  of  the 
Convolvulaceffi  are  Convohulusy  Ipomasa^  Cuscuta^  EvoivtUtUy 
Cressuy  &c, 

[The  roots  arc  generally  acrid  and  purgative.  Jalap  is 
obtained  from  Cmivoivtdus  Jalapoj  and  Scammony  from 
C,  Scammonia,     The  root  of  C,  panduratns  is  used   as  a 
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I  .purgatira  io  North  Ainorica,  and  tlioie  of  aamy  other 
■pecicB  possess  the  same  propertiM.  On  the  other  hanc^ 
diuse  uf  C.  Saiatca  and  tduiia  are  artides  of  food. — Tb.J 


•  Family  LXV. — Polemoniace.c,  Juss. 

Herbaceous  or  woody,  sometunca  tmning  plants,  iuv- 
nialicd  n-itlt  ulteruHte  or  opposite  leaves,  often  divided  and 
piiiuatifui,  and  axillar  or  terminal  flowers,  forming  broiiehed 
racemes.  Each  ilowcr  is  composed  of  a  five-lobed,  mono* 
sopaluus  calyx  ;  a  regular,  fieldom  irregular,  munopetalous 
corolla,  with  five  more  or  less  deep  diviskms ;  Ave  atamiiui 
iusertcd  into  the  corolla ;  im  ovary  applied  upon  a  disk 
which  is  often  spread  out  at  the  bottom  of  the  flower  and 
lobed.  ThU  ovary  has  three  ceilH,  containing  one,  of  more 
frequently  several  ovules.  The  style  is  simple,  terminated 
by  a  triHd  stigota.  The  fruit  Is  a  three-cellod  capsule^ 
opening  by  three  valves,  which  arc  septiferoua  on  tlio  mid- 
dle of  their  inner  face,  or  only  heur  the  impression  of  tli* 
dissepiment,  which  remains  untouched  at  the  centre  of  tb« 
capsule.  The  scods  have  an  eroct  emhrj-o  in  the  centre  of 
a  fleshy  endosperm. 

Tliis  tuniilf  is  in  some  tiieasure  intormodiato  between  th* 
Omvolvnlatjecc  and  Bi(pu>iuac«u.'.  It  difli^rs  from  tbo  former  in  . 
having  its  valves  septiATOus  in  the  middle  of  their  iiuur  snr£ui^  ' 
and  not  contiguous  at  their  margins  over  the  diaiwpimenla,  and 
in  its  erect  embryo ;  from  the  latter,  in  having  tbo  corolla  almoa^ 
nlwaye  regular,  the  ovary  ihree-ccUed,  its  valves  sepliferous,  &o^ 
The  (^uuera  which  compose  tliia  family  are  in  small  niunbcr  \ 
Polemonium,  Phlor,  Caitlua,  JioupUutdia,  and  probably  CoUm, 
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Bignoniaces  aiui  Pedulinete,  Broim. 

Thkes,  sbrubd,  or  more  rarely  herbaceous  plants,  with 
the  «^lom  often  sarmenlnse  and  furnished  with  cirri.     The 


JftuvMiHiie  ooiunvidy^bppaiillr  oi^  ternste^fmrely  alternate^ 
iliwinlljr  eompencL  The  floiwrr%  which'  are  iennkia],  or 
axMIar,  and  tbtioiisIj  grouped^  have  a  nuHiosepaleiia,  ofWa 
ptesistent,  five-lebed  ^alyx,  a  monopetalous  cerolI%  morp 
mt  less  irregular  and  with  five  diviiionB.  The  atamma 
are  coniBMoljr  four  and  didynamoofly  accompanied  hjr  li 
ctorile  filament^  wliidi  is  the  indicaticni  of  a  fifth  abortiTe 
ctamen.  In  some  genera  the  five  stamina  are  equal,  or  two 
«fnly  are  fertile.  The  onuy,  which  is  placed  npoftia  hypi^- 
K^Doua  disk^  presents  one  or  two  cdls  usually  oontaimag 
several  ovules.  The  stjde  is  simple  and  terminatecl  by  a 
bihuoeUi^tije  stigma.  .  The  fruit  is  a  capsule  with  one  or  two 
^fellsy.'Openingl^  two  valves  opposite  to  the  dia8e|iimeii|b 
Jbiisome  rare  eases  the  fruit  is  fleshy,  or  hard  and  hudehia^ 
^GtxiSu  ;  The  seedsy  which  are  often  margined  with  a  mem^ 
braMms  wing  idl  nni&d,  contain  beneath  their  proper  into- 
guiMnt  an  ^ct  embryo,  destitute  of  endosperm. 

The  principal  genera  of  thig  family  are  BignqmOy  Co^oh^ 
jJacarandoL^  Tccomoy  &c.,  of  which  the  seeds  are  wing^ ;  and 
iSiesamum,  Jfidrtynia,  Imd  Crcmiolariay  of  which  the  seeds  aire 
wingless,  and  which  constitute  M.  Kunth's  tribe  of  Sesctmett. 
The  genera  Pedcdium  and  Josephinia^  of  which  Mr  Brovm  has 
made  a  distinct  family  under  the  name  of  Pedalineigy  we  think 
have  too  many  relations  to  the  genera  which  form  the  tribe  of 
Sesamece  to  be  separated  from  them. 


*  Family  LXVII. — Gentiane^,  Juss. 

Nearly  all  the  Gentianeae  are  herbaceous  plants,  rarely 
frutescent,  bearing  smooth,  entire,  opposite  leaves.  Flowers 
solitary,  terminal  or  axillar,  or  collected  into  simple  spik^. 
Calyx  monosepalous,  often  persistent,  with  five  divisions. 
Corolla  monopetalous,  regular,  commonly  with  five  lobes, 
which  are  imbricated  previous  to  their  development.  The 
stamina  are  of  the  same  number  as  the  divisions  of  the 
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corolls,  and  alternate  with  tbcm.  The  ovary,  eometimcB 
contracted  and  in  a  manner  fusiform  at  its  base,  lias  a  single 
cell,  containing  a  great  number  of  ovules  attaclied  to  two 
{KU-ieta]  and  eutural  troplioepcrms,  biBd  on  the  inner  side. 
The  stylo  h  simple  and  deeply  bipartite;  each  division 
bearing  a  stigma.  The  frail  is  a  onc-cellcd  ca|)8ulc,  con- 
taining a  very  great  number  of  Eccds.  It  opens  by  two 
vah'es,  tbe  edges  of  which  are  more  or  less  hiflccted  to 
meet  the  trophosperms.  The  seeds  are  generally  very 
small,  and  their  embryo,  which  is  erect,  is  contained  in  tbe 
axis  of  a  Besliy  endospecm. 

This  family  is  well  cliararteri«ed  by  its  gener&l  appearance, 
it8  opposite  entire  l«ave*,  and  their  glaitcous  green  colour.  It 
i*  allied,  on  the  one  band,  to  the  Proteacen,  Prom  whii-h  it  differs 
iu  its  opposite  leaves,  iti  two-celled  ovaries,  and  the  peculiar 
mode  of  dehiaucnce  of  its  capsule ;  and,  on  the  other  haad,  to 
the  Scrophularin^s,  which,  however,  are  easily  distinguislted  by 
their  irregiiliir  corolla,  their  four  didynamous  gtaniina,  and  the 
dehiscence  of  their  fruit.  Of  the  genera  of  this  fiunily  we  may 
mention  Gentiana,  ErythTrta,  Cliironia,  Ej:acum,  ViSartia,  and 
Meiiifanfhei.  The  two  last  are  remarkable  for  their  alternate 
leaves,  which  ore  temato  in  Ment/aiUlies. 

[  Generally  bitter,  stomachic,  and  tonic.  Tlte  roots  of  Gen- 
tiaiia  lutea,  purpurea,  rubra,  and  Amartlla,  arc  employed  as 
BUth.  Metiffaiiihe*  tri/oliaia  is  also  intensely  bitter,  as  is 
Viliarna  nymphoiila,  En/lhraa  CeiUtairhim  and  latifoUa 
yield  an  intense  bitter,  less  nauseous  than  that  of  most 
others. — Ta.] 


Family  LXVIII. — Apoctxes,  Ju$s. 
Apocynete  am/  AsdepiadeBg,  Jua.     Strychneffi,  Jais$. 

TuE  Apocynete  are  very  diiTerent  in  their  aspect.  They 
e  herbaceous  plants,  slirubs,  or  even  tall  trees,  an<l  gene- 
Ity  lactescent.      Tbeir  leaves  are  simptu  and  opposite. 
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Fkywei%*  tixittur  or*  termhiaV  69lifftry<ot^  TmriiMMAy  aggre^ 
gated.^  The  iMlyxindtiel^epal^tii^'wMftiVtf^cBTiisidiiis  some- 
ihnes  B^rMlh]^,1»ettfetitiiM  tttbnOltr.  CorclBkthkM&petBlousf, 
r^gtd^f  of  v«i^'dhr«rtdfi^fortii,  8(rtiitiiii)&»M  pteMtkixng  fir^ 
concave,  petaloid  appendajg^  whielk"B](nHUg  frdAi 'the  throat 
of  the  corolla,  and  are  in  part  united  to  the  stamina,  whi^ 
are  five  in  numher,  sometimes  free*  and  distinct,  sometimes 
united  by  the  filaments  and  anthers,  and  forming^  a  kind  of 
tube  which  covers  the  pistil'^  and  is  often  masted  at  ila  tenn 
imt  to  the  stigma.  The  anthers  afe  two«c!sHed^  -aad^tlie 
pollen  which  they  contain  is  pcdverolent^  in  those  iwhose 
s4amina>are  free,  and  in  solid  mnanss  of  the  same  fonn  as 
the  noAerior  of  the  cell  in  those  in  irinch  the  staaiiila  'ase 
miitedk  Each  poIle»*mass'is  terniinated  ■  al^  ila  sttmaut  by 
a  gkmd,«irtii6h'L0  mfiited-to^  that  of  thr  p6Heii«meaa  next  to 
it.  Two  fi^e  ovaries,  applied  apdh  a  hypogyneufei'  dislr, 
milted  togMher  hy  thdir  inner  tide  or  <»ily  by  their  sramndt, 
present  each  a  cell  which  ebntains  a  great  number  <of  ovaries 
placed  at  thefar  inner  sftture.  The  two  styles  are  '^untirinwi^ 
united  into  one,  and  terminate  inamdre  or  lete  -diateb^ 
sometimes  cylindrical  and  truncate  stigma.  The  fruit  is  a 
simple  or  double  follicle ;  more  rarely  it  is  fleshy  and  inde- 
hiscent.  The  seeds,  which  are  attached  to  a  jsutural  tro- 
phosperm,  are  naked  or  crowned  by  a  pappus.  They  con- 
tain in  a  fleshy  or  homy  endosperm  a  straight  embryo. 

This  family  has  been  divided  by  Mr  Brown  into  two : 

1.  The  true  ArocYNEiE,  which  have  the  corolla  destitute  of 
appendages,  and  the  pollen  powdery.  Such  are  the  genera  Apa^ 
ei/nuniy  Vinca,  liauivol/iaf  Arduinia,  Nerittmy  &c, 

2.  The  AscLEPiADE^,  the  corolla  of  which  is  famished  with 
an  appendage,  and  the  pollen  in  solid  masses,  as  in  the  Orchideie. 
Such  are  the  genera  Asdepiasy  ffoi/a,  Cyrtanchumy  &:c. 

[Acrid,  stimulating,  or  narcotic,  frequently  higlily  poison- 
ous. Nux  vomica  is  the  seed  of  a  species  of  Stryt^nos 
of  that  name.  The  seed  of  Cerbera  Taif^hi  i»  a  vieleBt 
peiseii^  as  i«i  that  of  many  either  species.     MMf  of  the^ 
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(ilaaU)  liotrever,  nre  employed  ua  piirgiitivoa,  diuphoretioe, 
Ionics,  nud  febrifuges,  aad  ulbcrs  an  tirtivles  of  fuoU.  It 
is  pmbuUe  Uiat  nlion  their  properties  are  better  knuwD, 
tb«}-  will  be  fouud  to  be  of  emioeot  service  in  medtcijia 
aod  domestic  economy. — Th.] 


Family  LXIX. — Sapote-e,  Jusa. 

Trkes  or  sbruin  all  cxtra-£uro{H!<nn  nnil  for  the  moat 
part  intor-tmpicaL  Their  leaves  arc  alternate,  entire,  per- 
sistent, and  coriHe<x>Hn;<tlieir  flowers  hermaphrodite  aiul 
H\illar.  Cidyx  jiersistcnt.  monosepalouit.  Curullti  mon»- 
petaloiiR.  regular,  with  lobes  etjual  in  uumber  to  those  of 
tlie  ralyx,  double  4ir  triple.  The  stamina  are  in  defiuite 
number  :  some  of  thoin.  of  the  same  number  as  the  lul>ea  of 
tlio  <7iilyx,  and  op^Ktfitc  to  the  petals,  are  fertile ;  the  rest, 
alternate  with  the  others,  sterile.  The  ovary  has  soreral 
cells,  contaitiin^  each  an  erect  ovule.  The  8tyl«  in  termi- 
nated by  a  generally  simple,  sometimea  lobed  stigma.  The 
fruit  IB  fleshy,  with  one  or  eeverul  monocpermous,  some- 
times bony  uella.  The  embryo  is  erect,  and  is  contained  ia 
a  Aestiy  endosperm,  which  is  rarely  wanting. 

The  genera  of  tliiw  family  are  AiJiras,  Mimiraapi,  Si/dmanfbmf 
/mtrkana.  Latiam,  &c  It  i^  tlosely  allied  to  the  EbeoaoeWt 
which  differ  f>om  it  in  h«Ting  their  flowers  generally  naiaexual. 
thi-ir  stamina  disposed  in  two  seriei,  their  stvle  divided,  and 
llieir  seeds  pendent. 

[The  fruits  of  some  species  contain  a  thick  oil  uned  for  do- 
iDCstic  pur)ioses.  Those  of  others  are  sweet  and  used  as 
food.— Tr.^ 


Family  LXX. — Mvusixe^,  Urown. 

Ardisiacex,  Jhm.     Ophio^permiK,  Vmf, 

TuE  MjTsineo!  are  trcea  or  sbrub«,  with  alternate,  verjf 

arely  o|t|K«ito  or  teriiate  leaves,  which  are  glnbrouA,  coria- 
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ecioii^  tBHtirtf  or  toottdd,  aiid  destitute  of  stipalei.  'fke' 
flbwera  are  JUspoted  in  racemes  or  a"  kind  of  mnbels,  or  are 
simpljr  grouped  in  the  axilla  of  the  leaves,  or  at  the  siiinmlt 
of  the  twigs.  They  are  hermaphrodite,  rarely  unisexual. 
Their  calyx  is  generally  persistent,  with  four  or  five  deep 
dirisions.  Their  corolla  is  monopetalous,  regular,  with' 
four  or  five  lohes.  The  stamina,  equal  in  numher  to  the 
lohes  of  the  corolla,  and  sometimes  monadelphous,  are  at* 
tached  to  the  base  of  the  lobes,,  and  are  opposite  to  thetaii. 
Hie  filaments  are  short,  the  anthers  sa^ttate.  The  ovaiy 
is  free,  unilocular,  containing  a  variable  number  of  ovulea 
inserted  upon  a  central  trophospcrm,  in  which  they  9tm* 
sometimes  more  or  less  deeply  immersed.  The  style  ia 
nmple,  terminated  by  a  simple  or  lobed  stigma.  The  fhiit' 
is  a  Idud  of  dry  drupe,  or  a  berry  containing  from  one  to 
four  seeds.  The  seeds,  are  peltate,  with  their  hflum  ccm- 
cave ;  their  simple  int^ument  covering  a  fleshy  or  homy 
endosperm,  in  which  is  contained  a  cylindrical  embrjjp^ 
Uttle  curved,  and  placed  transversely  to  the  hilumu 

This  family  is  closely  related  to  the  Sapoteo  snd  Ebenaoett^ 
in  its  generfd  aspect,  and  in  several  of  its  characters.  On  the- 
other  hand,  the  stmctore  of  its  ovary,  and  the  circnmstanee  of 
the  stamina  being  opposite  to  the  lobes  of  the  coroUa,  give  It 
some  affinity  to  the  Primulacese.  The  genera  which  compose 
the  family  of  Myrsinese  are  the  following:  Myrsine^  Ardinoy 
Jacquinia,  SamarOy  Wallenia^  and  ^gxcera. 

Family  LXXI. — Ebenaceje,  Uich. 
Guyacaneap,  Juss. 

This  family  is  com[)06cd  of  trees  or  slirubs,  which  are 
not  lactescent,  and  of  which  the  wood  is  very  hard,  and 
often  of  a  dark  colour  in  the  centre.  Tlieir  leaves  are  al- 
ternate, entire,  often  coriaceous,  and  shining.  The  flowers 
are  generally  axillar,  rarely  hermaphrodite,  most  commouly 


HYPOCOBOLUAr-SBKB^CEE.  44ft 

pnly^mous.  Tlieir  calyx  w  moDoarpalguB,  with  thrMOf. 
six  equal  and  {wreistent  divisious.  The  corolla  U  r^^Iai^i 
muuopvtalifus,  its  limb  witli  three  or  six  iinbricatud  diy>, 
»uma.  The  stamina  are  in  defiuitc  uuinber,  sometiines  !»•, 
serted  u|kiii  the  cvrulla,  fionietimes  immediately  hypogynoust 
They  are  in  double  or  quadruple  the  huiuIkt  of  the  divh. 
xioas  of  the  corolla,  very  rarely  iii  equal  uumber,  and  then, 
alterriatitig  with  them.  Most  commonly  the  stamina  ar.^i 
disposed  in  two  rows,  and  have  their  anthers  linear- lancefii^ 
late,  and  two-celled.  The  ovary  is  free,  sessile,  with  seven^ 
celli)  containing  each  one  or  two  jieiideiit  ovules.  The, 
style  is  di\ided,  more  rarely  simple;  the  stigmas  are  simplft 
or  bifid.  The  fruit  is  a  globular  berry,  sometimes  opening^ 
i|i  a  nearly  regular  manner,  and  containing  a  small  iiunf^ 
ber  of  compressed  seeds.  Their  tegument  covers  a  nrti^^ 
laginouB  endosperm,  in  which  is  an  embryo  having  tlu^ 
same  direction  as  the  seed. 

My  father  removed  from  Jussieu's  family  of  Gtiayneaneie  » 
certain  number  of  genera  which  differ  very  mucb  from  it,  and  at  1 
which  he  formed  the  funily  of  Slyracee.  At  now  ItBUltid,  Aa' ' 
family  of  Ebenaceie  i»  composed  of  the  genera  Dioqyroa,  Jio^enoi' 
Paraieu,  Sni.  It  is  related  to  the  SapotetE,  but  these  have  tlMJr. 
stamiiiu  of  the  name  nmuber  as  the  divinioos  of  tlte  corolla,  to: 
which  they  are  oppoiite,  and  besides,  present  scTeral  other  di(- 
tisetive  characters.  Ui  speaking  of  the  Styracete,  we  shall  poial 
out  the  characteni  in  which  they  differ  from  the  Ebottaceis. 

[^Dio-fpi/ros  rirginUtnn  affords  fruits  which  are  eatable  when 
perfectly  ripe;  but  the  family,  in  geueral,  is  remarkabl* 
only  for  the  hardness  of  the  wood  which  it  affords. — Tr.] 
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eeoii^  entire  or  footiied^  and  destitute  of  ttipulei.     'fhe- 
flowera  are  JUspoted  in  racemes  or  a"  kind  of  nmbels,  or  are' 
dmpljr  grouped  in  tlie  axilla  of  tlie  leaves,  or  at  the  suttinui 
of  the  twigs.    They  are  hermaphrodite,  rarely  unisexual. 
Their  calyx  is  generally  persistent,  with  four  or  five  deep 
dirisions.     Their  corolla  is  monopetalous,  regular,   with 
four  or  five  lobes.     The  stamina,  equal  in  number  to  the 
lobes  of  the  corolla,  and  sometimes  monadelphous,  are  at* 
tached  to  the  base  of  the  lobes,,  and  are  opposite  to  ihehn« 
Hie  filaments  are  short,  the  anthers  sagittate.     The  ovary 
is  free,  unilocular,  containing  a  variable  number  of  ovules 
inserted  upon  a  central  trophospcrm,  in  which  they  are* 
sometimes  more  or  less  deeply  immersed.    The  style  ia 
simple,  terminated  by  a  simple  or  lobed  stigma.     The  fruit, 
is  a  Idud  of  dry  drupe,  or  a  berry  containing  firom  one  to 
fotur  seeds.     The  seeds  are  peltate,  with  their  hQum  con-' 
cave ;  their  simple  int^ument  covering  a  fleshy  or  homy 
endosperm,  in  which  is  contained  a  cylindrical   embrxo^ 
Uttlo  curved,  and  placed  transversely  to  the  hilum. 

This  famHy  is  closely  related  to  the  Sapoteo  and  Ebenaeess, 
in  its  generfd  aspect,  and  in  several  of  its  characters.  On  the 
other  hand,  the  stractore  of  its  ovary,  and  the  circnmstonee  of 
the  stamina  being  opposite  to  the  lobes  of  the  coroUa,  give  it 
some  affinity  to  the  Primulacese.  The  genera  which  compose 
the  family  of  Myrsinese  are  the  following:  Myrnney  Ardigm^ 
Jacquima,  Saman^  Wailetiic^  and  ^yicera. 

Family  LXXI. — Ebenaceje,  Rich. 
Guyacaneap,  Juss, 

This  family  is  composed  of  trees  or  slirubs,  which  are 
not  lactescent,  and  of  which  the  wood  is  \ery  hard,  and 
often  of  a  dark  colour  in  the  centre.  Tlieir  leaves  are  al- 
ternate, entire,  often  coriaceous,  and  shining.  The  flowers 
are  generally  axillar,  rarely  hermaphrodite^,  most  commonly 
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I>olyguniou8.  Tbcir  calyx  is  moiioacfialoiis,  with  Uiroo  W, 
sis  equal  sud  pen>ist«nt  divitfionB.  Th«  corolla  ia  regulu^ 
mooopotaluuB,  Us  limb  witli  three  or  six  imbricated  diyjf^  I 
siuiis.  The  jtamina  arc  in  de£uitG  tiiimber,  somctimea  i%|  1 
sorted  upon  the  corolla,  sometimes  immediately  hypogyoous4 
Tliey  are  iu  double  or  quadruple  the  number  of  the  divi*. 
sions  of  the  corolla,  very  rarely  in  equal  number,  and  then; 
altermiting  with  them.  Most  commonly  the  Htamiuu  ai^ 
di&po«ed  io  two  rows,  and  have  their  anthers  liiiear-lanceqr, 
late,  and  two-celled.  The  ovary  is  free,  seBsile,  with  severs^ 
celjH  containing  each  one  or  two  pendent  ovules.  The, 
style  is  divided,  more  rarely  simple;  the  stigmas  are  simplOj 
or  bifid.  The  fruit  is  a  globular  berry,  sometimes  openinOL 
ip  a  nearly  regular  mamier,  and  cont^ning  a  small  t'unii^. 
ber  of  compressed  seeds.  Their  tegument  covers  a  cartijj 
laginous  ondosperin,  in  which  is  an  embr}'o  having  the 
same  direction  as  the  seed. 

My  father  removed  from  Jussieu's  family  of  Gnayacnncte  ft^ 
certain  number  of  genera  which  differ  very  much  from  it,  and  HTl 
which  he  funued  the  family  of  Slyraceffi.  Ab  now  limited,  the  T 
family  «f  Ehenocea:  is  composed  nf  the  genera  Diaspyrnt,  JiotfenOf'. 
ParoUa,  &i%  It  U  related  to  tbe  Sapotete,  but  ihese  have  t)iMr> 
stamina  u(  tbe  «am«  number  ai  tU«  divisions  of  the  corolU,  to: 
wiiiuh  they  are  opposite,  and  besides,  present  sereral  other  dn- 
tinctive  character*,  lu  speaking  of  the  Stjrracee,  we  shall  point 
out  the  characters  in  which  they  differ  from  the  Eb«aa«e«e. 

^JiioTpyna  rtrginiana  affords  fruits  wliich  are  eatahle  when 

perfectly  ripe;  but  the  family,  iu  general,  is  reroarkabh* 

*^^-    only  for  the  hardness  of  the  wood  which  It  a0ords. — Tit.j| 
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Family  LXXII^—'SmACEf,  iZJci. 
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Thts  little  fitmHy  contains  trees  or  slirabs  with  altemsCe 
fetti'es,  destitate'of  stipules,  and  axillar,  sometimes  termnut' 
flowers.   The  calyx  Is  free,  or  adherent  to  the  inferior  orairf^  * 
itil  limb  entire  or  dividied.    The  corolla  is  monopetaloiiir 
and  r^ulal'*     The  stamina,  which  vary  from  six  to  stxtesiiy^ 
ate  free  or  nionadefphoiis  ait  their  base.    The  ovary,  as  vr& 
hiiVe  said,  is  soiiietimes  superior,  sometimes  inferior,  oom-' 
monly  with  four  cells,  separated  by  very  thin,  membranoiis' 
diss€|liments. '  Each  of  these  cells  commonly  contuns  four 
ovdles  attached  to  the  inner  angle  of  the  cell,  and'of  "wldc&" 
two  are  erect,  two  reversed.     The  style  is  simple^  terOif-' 
nated  by  a  very  small  simple  stigma.     The  fruit  is  slig^tlj^' 
tfeshy.     It  contains  from  one  to  four  bony  and  more  or  lesa' 
irr^ular  nucules.    The  seed  is  formed  of  a  proper  int^ro. 
ment,  and  a  fleshy  endosperm,  which  contains  a  cylindrical 
embryo,  liaving  the  same  direction  as  the  seed. 

This  family  is  composed  of  the  genera  HcUesia^  SymplocoB^ 
Sfyreuc,  AUUmiay  and  Ciponimoy  which  were  formerly  referred 
to  the  family  of  Ebenacese.  My  father  separated  them  to  form 
the  new  family  of  Styracese,  which  differs  from  the  £beiiace|B 
ia  having  a  perigynous  insertion,  a  quadrilocular  ovary  with  four 
omles,  two  etect  and  two  reversed,  and  a  simple  atyle. 

[Storax  and  hensoin  are  obtained  froita  Sfyrtuc  qfficinaiu 
and  Benzoin, — Tr.] 

♦  Family  LXXIIL — Ericinejs. 
"ErictB  and  Rhodora,  Jtiss,   £pacridese,  Brawn.   Vacciniese,  D&v, 

Shrubs  and  small  trees,  of  an  elegant  habit,  having  in 
general  simple,  alternate  leaves,  rarely  opposite,  verticillate 
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or  very  email,  and  in  tbe  form  of  imbricated  scales.    Tbeir 
inflorescence  is  very  variables     Tbe  monosepelouB  calyx  is 
Eometimee  free,  sometimes  adherent  to  the  ovar)-,  which  is 
then  inferior,  willi  five  divisions,  whioli  are  sometimes  so 
deep,  that  it  appears  formed  of  distinct  sepals.     The  corolla 
is  monopetalous,  regular,  ^vitb  four  or  live  lubes,  Bometimes 
with  four  ox  live  distinct  petals.     The  stamina,  which  are 
generally  double  the  number  of  the  divisions  of  tlie  corollfm 
have  iheir  filaments  free,   rarely  connected  at  their  ha^^  J 
Tlie  anthers  are  iutrorse,  oiio-celled  or  two-celled,  ^"^ii!  ] 
times  terminated  by  two  born-shaped  appendages  at  th^^jj  I 
Bummit  or  base,  and  generally  opening  by  a  hole  near  theJi^  I 
summit.      These  stamina  are  generally  attachc<l   to   tlfOf  I 
corolla;  but  sometimes  they  arc  immediately  hypogynou^  I 
The  ovary  is  inferior  or  free ;  in  the  latter  case,  it  is  sessUt^  I 
at  the  bottom  of  the  flower,  or  applied  u|Kin  n  hypogynomt^  | 
disk,  which  is  more  or  leiis  prominent,  and  sometimes  hap,  1 
the  form  of  lohes  or  scales.     It  has  from  three  to  livo  ecllsi   I 
each  containing  a  considerable  number  of  ovules  attache^i  f 
at  their  inner  angle.     Tbe  style  is  simple,  terminated  bj'  ^-  I 
stigma  having  as  many  lohes  as  the  ovary  has  cells,     Tlf«,  J 
fruit  is  a  berry,  or  more  commonly  a  capsule,  sometimet,  1 
crowned  by  the  limb  of  the  calyx,  and  a]>ening  by  as  maaj 
valves  a.1  there  are  celln.     Sometimes  each  of  these  \-alve4 
carries  with  it  one  of  the  dissepiments  on  the  middle  of,  ] 
its  inner  face  (toculicide  dehiscence),  and  sometimes  t\^^|  • 
dehiscence  takes  place  opposite  each  dissepiment  (scpticidtt,  I 
dehiscence).     The  seeds  are  com]>osed  of  a  fleshy  eudo^,  1 
sperm,  in  the  middle  of  which  is  an  axile,  cylindrical  cnf 
bryo,  having  tlie  same  direction  as  the  seed. 

We  here  unite  the  Rhodomce*  of  .lus^iea,  which  differ  from 
the  Ericincffi  only  in  their  cspcide,  the  vnlrex  of  which  carry 
with  them  the  dissppiroeDLt  on  the  middle  of  their  inner  Hnrface^ 
whereux  in  the  Ericineie  in  general  the  dehiscence  takes  plaee  ' 
opposite  the  ducepimenU.  But  both  modw  are  otMcrvcd  in  *e- 
venil  genera  of  Ericineot.     The  only  difference  iliut  ex'nU  b^    ■ 
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tir#eii  the  EfWoridM  of  Brown:  «ad  the  Sricinen  10,  tha^  Ibey 
haT«  snUoouIaraalhttn^  Mid  a  cUffBran^.  habit.  We  have  there-; 
fiQceL^uiiiled  then  to  the  Btismo^s,  axU  which  they  merely;  fpim  a 
seetiou.     We  diride  thi«  ftmily  a«  fidlowB :  ,,     .,  .<      r 

,  1.  Vacciniks:  Ovary  inferior.  VacQiniMm»  EfcaUomih  G^, 
husaccioy  &c. 

2.  Ericineje  :  Ovary  free,  disk  hypogynons,  anthers  bilocn- 
lar.  Ericfh  Ehododendmnh  Bhodora^  l^tdumy  QU/inh  Arbutuiy 
Andromeda^  &c. 

3.  fiPAomnBJD :  Ovary  free,  disk  in  the  form  of  fire  hypqgy- 
nooB  ecaWi^  anthers  unilocahir.  Bpaeris^  StifpieUa^LetftsapogprnrSc^^ 

[The  berries  of  the  VaeoiniaiB  are  generally  eataUe.  The 
bark  and  leaves  are  elighdy  astringent.  Tha  EiicesB  a|!9 
astringent  and  diuretk.  The  JRhododendra  and  Azalem 
are  acrid  and  poisonous. — Tn.] 


Family  LXXIV. — Gessneri ace^e,  JSticsft. 

Herbaceous  plants,  rarely  suflfrntescent  at  dieir  bM^ 
bearing  opposite  or  alternate  leaves,  and  axilIaror*teraiiiiid 
flowers.     The  calyx  is  monosepalous,  persistent,  with  fi^ 
divisions,  adhering  by  its  base  to  the  ovary,  which  is  gene- 
rally inferior.     The  corolla  is  monopetalous,  irregular,  with 
five  unequal  lobes  sometimes  forming  two  lips.     The  sta- 
mina are  two  or  four,  inserted   upon  the  corolla.     Tie 
ovary,  as  we  have  said,  is  inferior  or  free :  in  the  former 
case,  it  is  crowned  by  an  epigynous  often  lobed  disk  ;  in  the 
Jatter  case,  the  disk  is  liypogynous  and  often  lateral.     The 
style  is  simple,  terminated  by  a  simple  stigma,  concave  in 
its  centre.     The  ovary  has  a  single  cell  in  which  the  nu- 
merous ovules  are  attached  to  two  parietal  trophoeperms, 
branched  on  the  side  of  the  cell.     The  fruit  is  either  fleAy 
or  dry,  and  forms  a  imilocular  capsule  opening  by  two 
valves. 

The  genera  Gessnerioy  Gloxinia^  BesleriUy  ColumneOy  and  Ack^- 
menest  are  referred  to  this  family.    But  excepting  the  two  fiat 
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wfcicli  B&Te  the  Ovary  inferior,  the  reit,  t»  whirh  iwty  be  mMmI 
tliu  genua  Rtummdia,  fonncrly  plated  hriot^  the  Solmiov,  do  nat 
appear  (o  us  to  differ  id  any  respei"!  I'roni  the  Orobnnrhew: 
Perhaps  the  Ckssneriaceie  might  n-ith  propriety  he  reduced  lu  the 
genera  whii-h  have  the  ovnry  infrrior. 
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•  Family  LXXV, — Camtavulace-b,  Jtist. 

The  Campanulaceie  are  commoDly  herbaceous  or  »uU 
frulesceut  plants,  generally  aboundiug  la  a  wlitte  and  )»tt«B 
juice.  Their  leaves  are  tilternatc  and  entire,  rarely  oppv- 
flite.  Their  flowers  form  spikee,  thyrsi,  orcapitula-  They 
have  a  monoBcpelous  cal}T£,  with  four,  five,  or  eight  persis- 
tent divisions,  and  a  regular  or  irregular  monopetaloiia  co- 
rolla, having  its  limb  divided  into  as  many  lobes  as  there 
are  divisions  to  the  calyx,  sometimes  as  if  two-Iippcd. 
The  stamina,  five  in  number,  are  alternate  with  the  lobes 
of  the  corolla  Their  anthers  are  free,  or  brought  together 
in  the  form  of  a  tube.  The  ovary  is  inferior  or  Remi-itiferior, 
with  two  or  more  polyspcrmous  cells.  The  stylo  is  simple, 
termina^d  by  a  lobed  Htigma,  eomctinles  surrounded  by 
hairs  or  a  kind  of  cupuliform  cavity.  The  fruit  is  a  cap- 
sule crownetl  by  the  limb  of  the  calyx,  with  two  or  more 
ceils,  opening  cither  by  means  of  holes  which  are  formed 
ocar  the  upper  |iart,  or  by  incomplete  valves,  which  carry 
along  with  them  part  of  the  dissepiments  on  the  middle  of 
their  inner  surface.  The  seeds,  which  are  very  small  and 
very  numerous,  contain  an  axile  and  erect  embryo  In  n 
Dcshy  endueperm. 

We  here  unite  the  famtlius  of  ConipanuIaceK,  Lobeliao^it*, 
Goodenovite,  aud  StylideK,  which,  being  too  intimately  allied  to 
form  distinct  tamilicR,  we  consider  merely  ru  tribes  of  the  name 
natural  order. 

1.  Oampahi'LA)  km. — Corolla  regnlni,  stamina  di«linct,  capsule 
with  Iwn  poTy'prrmoUK  celli.  Ex. ;  Gmpamila,  PBfrfhuwi. 
Pritmalfxvrpvi.  ,/axio„r.  Srr..    I'J  W  "f'- ".'?■'  Ht'   ,'"    '"•^ 
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nIM  TliiaNJTUHIT J'AMTMia^T^f  * 

"die  amhcBiy  .ttifftift  macmnm4^  hf  habEc    Sbb.:  JdMia,  J^« 
jPifflM^  &e«        .     .f     ■:'  .  ... 

r.  rd.  6ooDENOVi:fejB>  Broi^pu— ^CSoroUa  icregoLurs  itainnia  firee.or 
:  united  by  tha  anthersy  stigma  furroimded  by  a  land  of  cop^  ^  U* 
locnlar  capside^  or  a  monospermoufl  waU    Ex.:  Goodemnriit,  Eu^ 

\^ale$,  JjechenauUiOy  &c 

'  ■         '        ■  '    ."  ■ 

4*  STYUDtEM,  Browpw— CoroDa  irreffolar;  two  ttamina,  ti 
wbicb  tbe  filaments  are  confouided  with  the  style,  and  forming 
a  kind  of  central  column ;  stigma  situated  between  ili^  tWo  an- 
thers; 'capsule  bilocnlar,  biralre*    £z.:  Si^Udiim^  LaiMAoe-- 

[The  root^  arid  yonng' shoots  of  CbilpoMsfa  'Bii^MciAis 
and  Pfn/eeuma  ipkaic^  are  beaten.  The  LbbeliaoeM  ure 
acrid  and  frequently  {krisonotts.  ZoMfai  ifi^lsifti  la  a  power* 
fid  emetic  and  diapboretio,  but  prodntes  grcMKt  debility. 
Ltjbdia  hngiflora  is  eictremely  Tiolent  in  its  opesatNSu 
The  properties  of  the  other  diyisiona  are  miiknowBtf~Til«3 


,  TENTH  CLASS..^^PICOnOLLIA.^SYNANTHERlA. 

Family  LXXVI. — SYNANTHEREiE,  llicJL 

Cichoraceffiy  Corymbiferse,  and  CynarocephaI»,  Jus9m 

Compositae  ofAuUutrs, 

This  great  family  is  one  of  the  best  defined  and  best  cha- 
racterized in  the  vegetable  kingdom.  It  comprehends  her* 
baceous  plants,  shrubs,  or  even  small  trees.  Their  leaves 
are  commonly  alternate,  rarely  opposite.  Their  flowers^ 
which  are  generally  small,  form  capilula  or  calatbidia, 
which  are  hemispherical,  globular,  or  more  or  less  elon- 
gated. Each  capitulum  is  composed :  Ist^  Of  a  coniiiiQn 
receptacle,  thick  and  sometimes  fleshy,  convex  or  450n<iave9 
which  has  received  the  names  of  phoranthium  and  elmtm* 
tkium  ;  2diy^  Of  a  common  involucre  which  Buirounds  tke 
capitulum,  and  is  composed  of  scales,  the  form,  numbtfr. 


r 
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and  dwpomtion  of  which  var)-in  the  different  genera;  Sd/j/, 
Of  small  scales  or  hurs,  which  are  frequently  found  OD  the  re- 
ceptacle at  the  base  of  each  flower.  The  flowers  which  form 
the  capitula  arc  of  two  kinds :  some  prcnent  a  regular,  mo- 
aopetulous  funnel-shaped  corolla,  generally  with  five  regular 
lobeR,  and  are  named  florets,  floaaili;  others  have  an  irre- 
gular corolla,  thrown  to  one  side  iQ  the  form  of  a  strap,  and 
are  named  semiftorct*,  xemiflosculi.  Sometimes  the  capitula 
arecomposedcxclusively  of  florets  fHoscvlomrJ,  sometimes 
exclusively  of  semiflorets  (SemifloscuhseF.),  and  sometimea 
their  centre  is  occupied  by  florets,  and  their  circumference 
by  semiflorets  (JtadialaJ.  Each  flower  prcsenU  the  fol- 
lowiug  organization :  The  calyx,  which  is  adliereot  to  the 
ovaT}-,  hai)  its  limb  entire^  membranous,  toothed,  and  form- 
ed of  scales  or  luiirs;  the  corolla  monopetalous,  r^ular  or 
irregular ;  live  stamina  with  distinct  fllam^ilB,  but,nith  tlie 
HUthera  united,  and  forming  a  tube  through  which  passes  a 
simple  style,  terminated  by  a  bifid  stigma.  Tlie  fruit  is 
an  akcnium,  naked  at  its  summit,  or  cruvmcd  by  a  mem- 
branous margin,  small  scales,  or  u  tuft  of  Eim|>le  or 
feathery  hairs,  which  is  sessile  or  stipitate.  Tlie  seed  is 
erect,  containing  a  homotrope  embryo,  without  endosperm. 

Thiv  family,  which  has  much  engaged  the  attention  of  bota- 
nists, may  bo  divided  into  three  principal  tribes. 

1.  The  CvNARocEPaALS,  of  which  all  the  flon-ers  areflotruti, 
and  which  have  tht^ir  rereptovle  fiimiBheil  with  iiiiniprouH  huira 
or  alvecJte,  Uie  f>tyle  oidarged,  and  furnished  with  bairn  nc 
the  stigma.     Such  are  the  genera  Oirthamut,  Carduw,  C^nie^  J 
CtnUntrea,  Onopordum,  &e. 

S.  The  CiCHORAcax,  of  which  all  tlie  flowers  are  mnifloteidi,  J 
Such  are  the  genera  Lactuca,  Cirharimn,  Sonthus,  Hittaoiimtf  ] 
Prtnanthes,  Ac. 

3.  The  CoRVMBiFER^,  of  which  the  capitnlu  are  gcnoralljr 
cMmpoced  otJloscnJi  at  the  centre,  iind  temijiotndi  at  tlie  circtin-  j 
ferenue.     Examples :  UcUanlhtu,  CHiyaantJtanum,  A^tAeaUt,  Sibr- 
trkaria,  &c. 


I 


CTlie  .SyiiMilkefW9  are  |peiiffraUly4>itlir,  oad  more  w  Jts 
■timiiliuijk  flod  lonio.  The  CiaagofOffciilin  alMmd  ui:liiMqr 
extraetiye^.  ami  many  of<  tbem.JbaT^  coueqiMSBdy  b«fp 
used  as  atomaohica  and  tonica  i .  muk .  aa .  Canbmf/^t^nmim' 
hu^  CyJ^ariamup  &e.    4rcUum  Iitfipa}9d3afiunptii;^9pi 
diuretic.     The  young  leaves  powoaa  little  Httonieafi  af^ 
may  be  used  as  salad.    The  seeds  are  oily  and,ftpen|eML 
The  Cichoraceffi  have  a  milky,  bitter,  naroolijif  juiof^ 
which,  when  inspissated,  resembles  opium  in  iljfs  action. 
Laebica  virosa  and  sylvestris,  and  CuAarium  Jft^/bu^  ar^ 
morb  especially  remaricable  for  this  narcotic  jidoe.     €^- 
tiralion  deprives  these  plants  o^  their  bitter  qimlity,  and 
renders  them  eatable,  as  is  the  case  witk  thift  CbniaHiiJi 
Lettocew    Others,  by  being  blanched,  are  rendered  fdat- 
aUe,  and  are  conmum  artidea  of  food.    The  Cerynfci- 
fens  resemble  the  Cynarocephalsa  in  their  properti^l. 
TuatOagQ  FarfitrOi  BtqMiorium  perfbHaiimf  Zmdk  JBUh- 
nium^  and  Ck>mmon  Chamomile,  are  stomacU%  arimnlttj 
and  tonic.     They  contain  a  resinous  principle  combiiied 
with  bitter  extractive.     Others,  in  which  the  resinous 
matter  predominates,  are  used  as  anthelmintics  and  eme- 
nagogues.    Artemisia,  Tenaceium,  and  SantoUna^  are  of 
this  kind. — Tr.] 

Family  LXXVII. — Calycere-s:,  Rich. 
BoopidesB,  Cassini, 

Herbaceous  plants,  bearing  a  considerable  resemblance 
to  the  Scabiosic  in  their  general  aspect.  Their  stem  bears 
alternate  leaves,  often  divided  and  pinnatifid.  The  flowers 
arc  small,  and  form  globular  eapitula,  surrounded  by  a 
common  involucre.  The  receptacle  which  bears  the  floweie 
is  furnished  with  foliaceous  scales,  which  are  sometimeB 
united  to  the  flowers,  so  as  not  to  be  distinct  from  iheili. 
The  calyx  is  adherent  to  the  inferior  ovary,  and  the  divi- 
sions of  \i^  limb  arc  gometimes  rigid  and  spinous.  The 
corolla  is  monopotalous,  tubular,  infundibuliform^  and  re- 
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gular  ;  beneath  tbo  five  stomina  Hre  five  nectBrifcroiu 
(TlnndB.  These  8t)iiDiii&  are  connected  both  by  their  fiU- 
mcnU  an<I  anthert),  ttnd  fbrm  a  cylindrical  tube,  each  an- 
ther  opening  by  its  inner  surface.  The  inferior  ovary  has 
a  single  cell,  from  the  summit  of  which  bangs  a  reversed 
ovuie.  The  summit  of  the  ovary  presents  an  epigyuoue 
disk,  and  a  simple  style  termiuated  by  a  hemispherical  stig- 
ma. In  the  genus  Acicarpha,  all  the  flowers  are  united  to* 
getlier  by  their  ovaries.  Tlio  fmit  is  an  akenium  ijrowned 
by  the  spinous  teeth  of  the  calj-x-  The  seed  presents  b^ 
neath  its  proper  integument  an  endfraperm,  containing  a 
embryo  wliich  is  reversed  like  the  seed. 

This  little  family  is  composed  of  the  genera  Booj^s,  Calyeera,    , 
and  AciearpAa.    It  is  intermediate  between  the  Synantberets  nnd 
Dij>8aceiip.  differing  from  the  former  fcy  its  reversed  ovule,  ila 
■taniiiia  nnited  boih  by  their  anthers  and  filaments,  nnd  ffg  simple 
Migma  -,  and  from  the  Dipaacete  by  its  alteroate  leaves  and  united 


SLEPSNTH  CLASS — EFlCOROLUA.—ComSANTH£RIA. 

•  Fahjlv  LXX\aiI.— DireACB«,  De  Cand. 

Some  genera  of  Dip*ace»,  Jua. 

Stem   herbaceous ;   leaves   opposite,   without  atipulea ;  , 
flowers  collected  into  hemispherical  or  globular  eiipitiil%   I 
aceom)>anie<l  at  their  base  by  an  involucre  of  several  ledfr 
lets.     The  calyx  is  double ;   the  outer  monopctidous,  freik 
entire  or  divided  into  narrow,  setaceous  segment*  s    the  tik 
ner  adherent  to  the  ovary,  and  terminated  by  an  entire  ^  | 
divided  limb.     The  corolla  is  monopetalous,  tubular,  w 
four  or  five  iinc(]ual  divisions.     The  stamina  are  of  ( 
same  number  aa  the  dix'istoDS,  and  alternate  with  tlic 
The  ovary  is  iDfetior,  with  a  stogie  cell)  coutaining  n  l&ngk 


tliia  J^ib]r.wGtokilBprriu  ^ 

Pirofe*6r  t)e  CaH^blle  lutf  renioVed  from  this  family  such  m 
M.  de  Jtumea  \i&  \ty  th^  g^vks  f^t/lemnoy^u^d  SQme  oUieo^.to 
fbrm  of  •  iheifiai*  tt^  fltunlly  of  VakoriinicsB,  wliicli '  differs  ^m  the 
ime  DipsfteeiB^  i»4iot  hAvin^tSftf  4oweM  b^Uected  into  capHida> 
in  its  simpile  cftlyv^  it0  lobed  stignm^  &c  ' 
-  s'l III  theii^  Jg«ii9i«tt«»pi»^*''aad  ^^jfitttiMf  lil^tkiik^'  infld^ftibtiiee^ 
Am  Dipsftceta  hate  souo^ireieubUMiooito^tln  %itmtkote^,4  tat 
4diey  differ. frofi: them  in  karing  the  talyx.  double^  4he  nn^cito 
free)  and  the  •eed.rBFOffied.  The  pnnc^ai  geneia  of  tUn  JwiBy 
jm;  JS%uac9|^  iSpoMoMy  and  i&au<ME» .    > 

■  •    * 

*  Family  LXXIX. — Valerianejc,  De  OamL 

HcRBACeous*  plants  tiith  opposite,  (sdinplo,  &r<  nlore  <>r 
legs  deeply  incised  leaves,  and  flowers  destitute  of  a  ealy^a- 
lus,  usually  disposed  in  terminal  clusters  or  panicles.  T^eir 
calyx  is  simple,  adherent  to  the  ovary,  and  having-  its  limb 
toothed  or  involute,  and  forming  an  entire  margin.  The 
corolla  ia  monopctalous,  more  or  less  irregular,  and  domd- 
times  spurred,  at  its  base,,  and  five-lobed.  '  The.staiiiiiia 
yary  from,  .one  to  five,  and  are .  alternate  with  the  lobee  «f 
Jhe  ooi^olki*  The^oF^ry-is  one-celled :  sometimes  there  are 
two  other  empty  .cavities  or  false  cells,  so  that  the  crvany 
seems  trilocular* .  The  cell  contains  a  sin^e  pendent  ovute. 
The  style  is  simple,  icommonly  terminated  by  a  trifid  stig>- 
ma*  The*  fruit  ia  an  akenium,  crowned  by  the  teetli  of  the 
caljnc,  or. by.  a.  feathery  pappu%  formed  by  the  unrolling 
of  the  liiaW  The  seed  contains  an  embryo  destitute  of 
•^dospemu 


^ 
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This  fiunily  i*  compiMed of  tite  genarA.Vakriana,  CattmalAiu, 
Fedia,  Patrinia,  Hic  .   tieo  llie  note  »)q>CTult)(i  to  J)ipssco(e. 

£The  root  of  tji/leriana  officinalis  is  bitter,  afuoiatic,  and 
antispaunodii;,  &»  are  those  oX.BQine  otiior  ii{>«4:ie«.  The 
leaves  of  Fedia  are  ealen  as  Balud. — Tr.] 


*  Family  LXXX. — Rubiacei,  Juaa,     OrERcuu^RiEJbj 
Jugs. 


Hgrbaceods  jilants,  ehrubs,  and  lat^e  trees.  Their 
Iflftvee  are  e!l}ier  opposite  or  verticillate :  in  the  first  case, 
they  have  ou  each  side  ra  intrapctiolar  stipule,  which  is 
often  united  to  the  eidca  of  the  petiole,  an<l  furniB  a  hind  of 
t>hcat}i.  The  flowers  are  axillar  or  termtual,  sotnetimee 
collected  into  a  capitulum.  The  ralyx,  which  adheres  by 
its  base  to  the  inferior  ovary,  has,  its  limb  entire  or  divided 
into  four  or  five  more  or  less  deep  and  persistent  lubes. 
The  corolla  is  monopetalous,  regular,  epigyiiouB,  with 
four  or  five  lobce.  The  stamina  are  of  the  same  num- 
ber as  the  lobes  of  the  corolla,  and  alternate  with  them. 
The  ovary  is  inferior,  surmounted  by  a  simple  or  biiid 
style.  It  has  two,  four,  Ave,  or  a  greater  number  of  ccUa, 
coutainiug  each  one  or  more  ovules,  which  arc  erect  or  at- 
tached to  the  inner  angle  of  the  cell.  The  fruit  ^'arica 
greatly.  Sometimes  it  is  composed  of  two  small  mono- 
epermous  and  indehiscent  cocca;  sometimes  it  is  flcsliy,  and 
contains  two  monospcrmous  ni)clei ;  in  certain  genera  it  is 
a  capsule,  with  two  or  a  greater  number  of  cells,  opening 
by  as  many  valves;  or  a  fleshy  and  indehiscent  fruit.  The 
fruit  is  always  crowned  at  its  summit  by  the  limb  of  the 
calyx.  The  seeds,  sometimes  winged  and  membranoiia  on 
their  margin,  contain,  in  a  hard  and  horny  cndueporm,  an 
axile  embryo,  which  is  erect,  or  sometimes  placed  traus- 
verwly  wHIl  respect  to  the  Iiilum. 


. ''tills  f^;^y;VKic1i  ti'liigUy  natttMhWftd  Y^ 
giiisked,  is  tttidea'^hilo  twi^^eijml  AeotiittfiJ  In  Me  df  tiMM 
iM^  ^titdna  dl  tbiB  i^jMith  wKh>tti!i6ffltfeeleiiye0,  Mcb  Mr  GMmmi^ 
'it^i^tift^  Afftut;  Sfkemtdia,  OrUeioMiU^  Snkv  In  the  ^diar  tli« 
Hflidi  bHNPe  ntndewiotgenem,  wiutoh'JMnrs  liia>lwi»gi#|y ■tenni 
til^  «t2piil6i  intarmedittle,  ma  Cmchoma^  Ckffmt^  CqfhmHs^  JPiffak$ 
irkh  &c.     In  Europe  we  have  only  Rnbinee»  witb  veKiiciUnle 

t.t.ltTe  nnito  snth  this  £unil]|r  the  group  of  CjpeivM&irted^  which 
do  not  reidly  differ  from  the  other  Ruhiacen. 
..     X*!^^  ro«^  of  jRulriq  iinctorum,  GaUum  ventm^  and  other 
species,  afford  a  red  dye.    The  seeds  of  ChBmn  Jlparim 
\'.     ;   have  been  xeconunended  aa  a  si^titnte  for  coffee.     The 
plants  of  the  second  section  are  remarkable  for  their  fO|r- 
ri  flirfid  tmiic  or  emetic  qualities.    The  tonic  and  febnfiige 
'■'.  j^.fieopcartieaftf  the  bark  of  the  Cinchonft,  depend  aqpon  the 
presence  of  two  alkalies,  dnchonia  and  qmnil^  wjijkli 
V.v.r. .    nve  oonBhined  with  Idnic  add*     Ipecacuan  is  the  root  of 
Ckplimelu  IpecaauuJia^     Several  species  of  Pt^dtotria 
pessepn. similar  properties.    Coffee  is  the  8eed:of  Coffm 
omKco.— Tn.] .  . 


K|.,-       «i.    .^ 
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*  Family  LXXXI. — Capri  foliacej:,  Rich. 

Shrubs  with  opposite,  rarely  alternate,  generally  simple, 
more  rarely  imparipinnate  leaves,  without  stipulee.     The 

'flowers  are  axillar,  solitary,  or  often  geminate,  and  in  part 
united  together  by  their  calyx,  disposed  in  cymes,  or  col- 
lected into  a  kind  of  capitulum.  The  calyx  is  always  m6- 
nosepalous,  and  is  adherent  by  its  lower  part  to  tbe  ovary, 

^hich  is  inferior.  The  limb  has  five  jperdstent  teeth.  Tlie 
corolla  is  monopetalous,  commonly  irregular;  sometnnes  it 
is  formed  of  five  distinct  petals.  The  stamina  are  five  in 
number,  alternating  \vith  the  divisions  of  the  corolla.  Trtic 
ovary  has  from  one  to  five  cells,  each  containing  eitber  a 
single  pendent  ovule,  or  several  o^^les  attached  at  its  inner 
angle.     The  style  is  simple,  terminated  by  a  very  small 


EPICOROIJ.IA.— LOUANTHE.«.  ^|^l 

and  scarcely  lobed  stigniu.  Tlie  iVuit  is  somoVimc^  garni-* 
iiat«,  that  is,  formed  by  tlio  union  of  two  ovan«H.  It  ta 
Oeshy,  wit)i  one  or  two  sometioiee  osseous  cells,  each  coor 
tainiiig;  one  or  more  eeeds.  The  seeds  have  a  proper  int«< 
guraent,  sometimes  covered  by  a  iiiicI«iih  and  a  llesby  all' 
(lospi-riD,  whtcli  t^ontaiiis  an  axile  embrj'o,  having  the  same 
tlirootioii  an  the  need. 

Tliis  fantily  may  easily  be  divided  into  two  natural  tribm,  mv 
t.-onnng'  ns  the  cells  of  ita  ovary  are  iuinin«permoiu,  or  poly^iper- 

1.  Hederaceje  r  Cells  of  the  ovary  monnapermoiu.  ffedtra, 
Comtig.  Srimfiueut,  I't&umtim. 

2.  Lo.virBRK,K  :  Cells  of  the  ovary  [>oljr«pcpmotu.  Lonicera, 
Xt/hiteum,  Symphoriettrpoi,  &e. 

This  family,  which  in  allied  to  the  Rnbiacetp,  differs  from  them 
especially  in  its  irregular  corulhi,  and  tiie  ntwenoeef  stipules  be- 
tween the  leaves. 

[The  leaves  of  SanAuntt  nigra  are  emetic  and  purga- 
tive. Some  fniitM  of  the  genera  C'omia,  Sambuctu,  and 
Vi^urmim,  are  eatable.  Tlie  bark  of  Comiu/lorida  haa 
been  aged  in  intermittent  fevers. — Ta.} 


•  Family  LXXXI!. — Lohanthe^,  Afc£* 

The  Lorantlieie  are  mostly  pereDnial-berbaceoue,  and  ge- 
nerally parasitic  plants.  Their  etem  is  woody  and  branched ; 
their  leaves  simple  and  opposite,  entire  or  toothed,  coria- 
ceous, persistent,  and  destitute  of  stipules.  The  flowers 
are  variously  disposed,  sometimes  solitary,  sometimes  in 
azillar  or  terminal  spikes,  racemes,  or  panicles.  The  flowers 
are  generally  hermaphrodite,  sometimes  dioecious.  The 
calyx  is  adherent  to  the  inferior  ovary  j  its  limb  is  entire  w 
slightly  toothed.  It  is  accompanied  externally  by  two  brac- 
teas,  or  by  a  second  cup-slutped  calyx,  sometimes  entirely 
enveloping  the  trne  one.  The  corolla  is  composed  of  from 
four  to  eight  petals,  inserted  towards  the  summit  of  the 


4#l  ^fiiimiOMV^tAMtitm'ii'^^ 

preMBDt  a  manopetalous  coroUa.    '1SiM^^9ltmbAim'WW^^4b^ 

ThA-iovai^jftMUHiNdM^  wad  .inmtMiiB  mMjmfmi  •iwk.i  >;Ilf 
iii>AmiHiiMidUbytan^1wgyDoiiB>  andaiHUilaff^ididti  .-rXbt^^gd*) 
is'iifilen  long  and'slendbr,  flomedmea^e&tiiltljr/inurtuigiirlkr 
stigma  oFten  simple.  The  fruit  is  generall^f  v^kdiyyi'ioatw 
taining  a  single  reversed  seed,  adherent  to  the  pulp  of  the 
pericarp,  which  is  thick  and  viscous.  The  seed  contains  a 
fleshy '^Dd#ipehii>^i^-wbieh%^lafeed/'a^e]^^  Jmbryo, 

having  the  radicle  directed  towards  the  hilom. 

Thi^  family,  t|ie  ^nera  of  wbici^  fonn^nv  belonged  to,. the 
C^prifoiiaceie,  differs  fro^  them  fn  haviiig  me  corolla  mor^'^6re- 
oaenily  polypeiatoiis' ;  the" stamina  opposite  Ip  the  petals;' the ^ 
ovi4ry  unlf^cmar  and  monospehkioiuu     ^Diepl^ckpalf  g^n*^ 
Z^ar^iMui,  Vtseiim,  AuculM,  ^^^  -  '      ..,..,.:  ,  ».,? 

'^'  'ITPHtftlirfkfcnsaiaiyagtringif^  *         ...Jr.    nn 
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Family  LXXXIIL^— RHizoPHoaEiC:,  Brotan. 

.    ExTRA-European  trees,  with  opposite,  simpler  leoVe^ 
•ftnd'  kkterpetiolar  stipules,  as  in  the  RnbiMMr.       Their 
4M(ly3c,  which  is  adherent  to  the  ovary,  has  four  or£v^  vat' 
var  d!visi<^8  to  its  limb,  which  is  p^r^tent   '  The  corolla 
iA  composed  of  four  or  five  petals.    The  stamiiia  vtoy  from 
«igbt  to  fifteen.    The  OYary,  which  sotnetimes  is  only  ^mi-' 
inferior,  has  always  two  cdlsj  ^ch  Tof  whi^h  tontains  two 
or  agreat  number  of  pendent  oVules:    The  stylfe  is  &iin^1e» 
the  stigma  bipartite.     The  frnit,  which'  is'  cik>wned  atltsr 
'^maxtni  by ^ the  ealyx^  is  unilocidar^  moiMiipermoUs,  aadin- 
dehis^ent^    The  seed'^hick  it  contains  is  ctaipoaod  of.ji! 
Urge  embryo  destitute  of  endospernh.   "^Th^  endtiryo  aome^ 

1 
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timesgermiDatos  and  is  developtxl  witJim  tJie'Srlilt,  which 
it  periurates  at  itH  siintinit. 

Tlie  ^nern  Rhizophora,  Brugaiera,  and  CaraBia,  are  nil  tlirt- 
compose  this  family^  whk'h  differs  from  t)i«  Capri foliarev,  to' 
wlikh  theSP  g^npra  were  fonnerly  referred,  ill  having;  the  coroU^ 
pul]rpct4iluiis,  tile  fruit  coriaccons,  and  the  embryo  without  endo- 
sperm ;  and  from  ibo  Loranthen,  in  having  the  embryo  deatU 
tuto  of  endosperm. 

•  Family  LXXXIV. — UHBELLiFEit.E,  Juift,  fi 

The  Umbeliifcrsf,  wliich  form  one  of  tbe  most  natural 
families  iu  tlie  vegetable  kingdum,  are  herbaceous  plant% 
of  w)iicli  tbe  Etem  is  often  iDtcriially  lioUuw ;  tiio  leaves 
alternate,  ehealhing  at  their  base,  genera])^  dccomjiounded 
into  numerous  scgmenta  or  leaflets.  Tbe  flowers,  which, 
are  always  very  emal),  whitO)  or  yellow,  are  disposed  iu 
umbels.  Sometimes  there  arc  seen,  at  the  base  of  the  um- 
bel, §mull  leaflets,  which  collectively  constitute  tbe  invo- 
lucre ;  and,  at  ihe  baae  of  the  umbcllules,  «thn«  which  con- 
Btitnte  the  involucela.  Each  flower  is  composed  of  a  calyx^ 
whicii  is  adfioreut  to  tbe  tiiferiur  ovary,  and  of  vh^b  tbe 
limb  ia  entire,  or  scarcely  tootbod  ;  a  corolla,  formed  of  five 
mora  or  less  spreading  petals  ;  five  epigyiiou8  BUmiiia,  cl- 
leruating  with  the  petals;  an  ovary  witb  twa  cellv,  eacli 
containing  a  reversed  ovule,  and  crowned  at  its  euiumit  by 
an  cpigj-nous  and  two-lobed  disk;  and  two  «tylc«,  terrai- 
natod  c«cli  by  a  ismullaimplc  stigma.  Tliefruit  i»  a  dia. 
keniimi  of  very  diversified  toTta,  acparatitig,  4ti  naturilj*, 
into  two  moiMiBi>cnnou3  akeuia,  connected  by  a  small  lili- 
form. columella.  The  seed  ui  reversed,  and  cantaJnR,  in  a 
pretty  largo  cudoaperm,  a  very  small  axije  embryo. 

The  gi-nera  of  which  this  family  i«  composed  arc  ontremely 
numerous.  We  mny  mention  as  exam]dea  Datieus,' Cdnaa, 
Amni,  Scrmdix,  Ajatan,  PatHnaca.       i     .' ,Mr.i>  ..'•.! j 


464  NATURAL  FAMILIES.      ' 

[The  roots  of  the  Wild  Carrot  (Dawm»  CkmdaJ,  are  aixK 
matic  and  rather  pungent,. but  eatable.  Thoee  <if  the 
cultivated  Carrot,  Sldrret,  and  Pamup,  are  well  known 
as  articles  of  food.  The  root  of  Bunhtm  BtdbooasUamam 
is  also  eatable  ;  as  are  the  stems  of  the  Celery,  and 
Herackum  tS^handyiliumy  and  the  leaves  of  the  Parsley. 
But,  in  general,  the  stems  and  leaves  of  the  plants  of 
this  order  are  nausebiisV  and  often  poisonous.  Those  oi 
(Enamthe  crocata,  Conium  tnaculcOum,  'Chuta  vtroio,  and 
CElkusa  Cync^phim,  are  of  the  latter  character.  Tlie 
fruits  are  often  agreeably  aromatic,  as  in  Carum  Ckandy 
Cariandrum  saHvum,  &c.  'Opoponax  and  Assafcetida,  are 
procured  from  plants  of  this  order,  as  are  Galbammi  and 
Gum  Ammoniac  The  species  which  produce  aromatic 
se^ds  generally  grow  in  dry  soil,  and  those  which  aro 
most  virulent  in  their  properties  usually  in  watery,  damp, 
or  shady  plaees.— Tb.] 


Family  LXXXV. — ^Araliacejb,  Juss. 

The  Araliacese  form  a  group  scarcely  distinct  from  the 
Umbelliferae.  They  are  herbaceous  plants,  or  sometimea 
very  tall  trees.  Their  flowers,  which  are  also  very  small, 
are  disposed  in  simple  or  paniculate  umbels.  Their  calyx  is 
adherent  and  toothed  as  in  the  Umbelliferse.  Their  corolla 
is  formed  of  five  or  six  petals.  Their  ovary  has  from  two 
to  six  monospermous  cells,  and  is  surmounted  by  as  many 
styles,  terminated  by  simple  stigmas.  The  fruit  is  some- 
times fleshy  and  indehiscent,  sometimes  dry,  and  separating 
into  as  many  monospermous  cocca,  as  the  ovary  has  cells. 

This  family  is  very  closely  allied  to  the  Umbelliferae,  ftom 

ivhicli  it  difiPers  in  having  a  greater  number  of  cells  and  styles, 

or  in  having  the  fruit  fleshy.   Ex.:  Aralia,  Panax,  GasUmia,  &c. 

[Ginseng,  a  tonic  substance  much  used  by  the  Chinese,  is 

the  root  of  Panax  qftinquefoiia, — Tr.] 

S 
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•  Family  LXXXVI.— RA>L-.vtri:i.At:K*,  .///jw. 


THi3  groMl  fatDiIy  la  composed  uf  htirtwceuus  planU, 
t>earu)g  allcruate  leaves,  amplexicau]  at  tlieir  base,  most  _ 
cominuiily  divided  into  iiuiiieroua  (icgments.  Tbt  leaves  i 
nre  o])po6ite  iu  ttio  genuM  Cietnaiu  only.  Tho  flowers  vary 
much  ill  tlicii-  disposition ;  somctimeti  tbey  are  aeuumitaniod 
with  au  involucre  formed  of  lliree  lea\'eR,  which  may  Iw  dis- 
t4uil  from  the  dowvr,  or  placed  nrar  it  and  calyciform. 
Tlie  calyx  is  polysepalous,  often  coloured  and  jietuloid, 
rarely  persistent.  The  coniiht  is  jHdypotalous,  som«iinM« 
wanting.  The  petals  arc  sometimes  simple,  with  a  small 
liollow  or  a  glandular  lamina  at  their  inner  base ;  more 
commonly  diversiform,  or  irregularly  hoUowed  in  the  shape 
of  a  burn,  and  abruptly  ungniculatc  at  their  base.  The 
stamina,  which  are  generally  numerous,  are  free,  with 
anthers  ooutlniious  with  the  filaments.  Tlie  pistils  are 
sometimes  mnnospermous  and  aggrt^ted  into  a  kind  of 
capitulum,  or  )>(dys|)ermous  and  rireultirly  grouped,  and 
sometimes  mure  or  Ws  intiniali^ly  united.  The  ntylc  is 
very  short,  coinmoidy  Inieriil ;  the  stigma  simple.  The 
fruits  are  roonos|iermuiis,  iiidehisocnt,  diMpused  in  capitula 
or  spikes :  or  they  arc  aggregated  capsules,  which  are  dis- 
tinct or  united,  sumctiinim  solitary,  unilocular,  polyeper- 
moos,  opening  by  their  internal  suture,  which  brars  the 
seeds ;  very  rarely  the  fruit  is  a  po!yKj>ermouB  berry.  The 
seeds  are  not  arillalc;  the  emhryo  is  very  araall,  lins  the 
same  direction  as  tho  seed,  and  is  contained  in  the  luise  of 
a  fleshy  or  hard  endoDpcrm. 

Tbe  nnmerouii  genera  nf  this  family  may  be  divided  into  Iwn 
groat  seclionn,  siiuanling  ae  thi'  nrarie*  are  ninnospermoiu  or 
[.olyspprmoiis. 
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1,  Ovaries  monospermous. 

A.  Genera  furnished  with  a  caljrx  and  a  corolla.   Ranuneulu^y 
FicariUf  OB^raiocq}hali4$y  My^suruSf  AdcnUs. 

B.  Grenera  destitute  of  corolla.    Anemone,  ClemaiU,   T^aUc- 
tnim, 

2.  Ovaries  polyspermous. 

A.  Genera  destitute  of  corolla.    PcMma,  CaUha. 

B.  Grenera  furnished  with  a  corolla.     TroUiuSy  EranihU^  Hel^ 
Idforus,  NtgeUa,  GarideUa,  Aguileffia,  Delphinium,  Aeaniium,  Acttuz. 

[These  plants  are  generally  acrid  and  poisonous,  and  their 
properties  are  supposed  to  depend  «pon  a  Tolalale  priB- 
d]^ '  reniovBd  by  die  applioaltan  of  heat  or  hy  dcjFiog^ 
The  fresh  leaTes  aad  stems  of  Rantmemlue  ectderatm  .and 
Flammida  are  ^tspastio.  The  root  of  Aromham  \NlppeUu$y 
and  Pmama  qfficinaiis,  are  acrid  and  bitter.  That  of.  se- 
veral species  of  ffellebams  is  purgative.  Anemone  nem^ 
Toea  is  sup^^osed  to  produce  the  disease  called  Red-wat^ 
in  cattle.— Tr.] 

Family  LXXXVIL— -DiLLENiACEiB,  Dt  Ckmd. 

Saumentaceous  trees  or  shrubs,  having  alternate,  very 
rarely  opposite  leaves,  without  stipules,  often  amplexicaul 
at  their  base,  and  solitary  or  clustered  flowers,  sometimes 
opposite  to  the  leaves.  Their  calyx  is  persistent,  monose- 
palous,  with  five  deep  divisions,  laterally  imbricated.  Their 
corolla  is  commonly  of  five  petals.  Their  stamina  are  very 
numerous,  free,  disposed  in  several  rows,  sometimes  unila- 
teral and  disposed  in  several  bundles.  The  carpels^  which 
vary  from  two  to  twelve,  are  generally  distinct,  but  some- 
times united.  Their  ovary  is  unilocular,  containing  two 
or  more  ovuIcf,  attached  to  the  lower  part  of  their  inner 
angle,  and  erect.  The  styles  are  iMmple,  and  terminated 
each  by  a  simple  stigma.  The  fruits  are  distinct  or  united 
fleshy  or  dry  and  dehiscent.  The  seeds  have  a  crustaceous 
tegument,  covering  a  fleshy  cndosi)erm,  in  which  is  a  very 
small  erect  embryo,  placed  towards  its  base. 
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To  tliU  family  belong  the  gonero  Tetriicna,  DarHla,  Defima, 
Pacht/tiftna,   Pleiirandra,   DUlmia,   HiNierfla,   Ac.     It  U  distm- 
giiished  from  the  Mngnoliaceie  and  Anonnrew  by  tbe  quinary 
iiiinibcr  of  ibe  parts  of  its  flower. 
[Generally  astringent. — Tr,] 


,,^^j     Family  LXXXYIII. — Magnoliace.e,  Jim. 

■  This  fkmily  is  coinpossd  of  Urgv  and  beautiful  trees,  or 
elc^Dt  Mbruba,  adorned  with  beautiful  alteroate  leaver, 
often  coriaceous  and  persistent,  and  furuiKbad  at  their  base 
with  fbliaceons  stipules.  The  Huwera,  wbicb  are  often 
very  large,  and  dUftiBC  a  sweet  scent,  aregenerally  axiUar. 
Tlie  calyx  is  composed  of  from  threo  to  six  caducous  KCpuls. 
The  petals  vary  from  tltrco  to  tiventy- seven,  and  are  dis. 
posed  in  several  seriet).  The  stamina,  which  arc  very  nu- 
merous and  free,  are  disposed  in  several  scries,  and  attach- 
ed to  the  receptacle  vvliich  bears  the  jietala.  Tbe  pistils 
are  numerous,  sometimes  collected  in  a  circular  form  ajid 
in  a  single  series  in  the  centre  of  the  Bower,  eomotimcs 
forming  a  more  or  less  elongated  capitulum.  These  pistils 
are  composed  of  an  unilocular  ovary,  containing  one  or 
more  ovules,  of  a  hardly  distinct  style,  and  a  simple  stigma. 
The  fruits  are  composed  of  dry  or  Sesby  carpels,  aggregated 
circularly  and  in  a  stellate  form,  or  disiwsed  in  capitula, 
and  sometimes  all  united  together.  Bach  carpel  is  iuflc- 
hUcent,  or  opens  by  a  loi)gitudin»!  suture;  and  the  seed  is 
sometimes  supported  upon  a  sutural  filiform  trophosperm, 
which  bangs  at  tlie  exterior  when  the  fruit  opens.  These 
seeds  have  tbeir  embryo  erect  in  a  fleshy  eiidoMperm. 

Ttie  family  of  Mngnoliacece  is  subdivided  into  two  tribeg  in 
tile  following  manner : 

1.  Illicie£  :  Carpels  verticiHate,  rarely  ■oUtary,  ihrongh 
abortion ;  leaves  murlted  wllli  transparent  (tots.  Ex. :  iilieium, 
Drimifi,  Tbtmannia. 
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2.  MAONOLiACEiE:  Carpcls  disposed  in  capiiula;  leaves  not 
dotted.     Ex. :  Magnolia^  MicheUa,  Talaunuty  Liriodendran,  &c. 

This  family  is  very  nearly  allied  to  the  Anonaceae,  from  which 
it  differs  especially  in  its  stipules  and  the  continuous  structure 
of  its  endosperm.     It  is  also  allied  to  the  Dilleniace^e,  which 
differ  from  it  in  the  quinary  number  of  the  parts  of  the  flower. 
[The  bark  of  3IagnoUa  and  Liriodendron  is  bitter  and  tonic. 
The  flowers  of  the  former  are  fragrant,  but  produce  sick- 
ness and  headach. — Tr.] 

Family  LXXXIX. — Anonaceje,  Juss, 

TiiK  Anonacese  are  trees  or  shrubs  having  simple,  alter^ 
nate  leftv^s,  destitute  of  stipules,  hy  whieh  character  they 
are  distingoisfaed  from  the  Magnoliacese.  Their  flowers  are 
cotnmoDly'  axillar,  sometimes  terminal.  The  calyx  is  per* 
sistent,  with  three  deep  divisions.  The  corolla  is  formed 
of  six  petals,  disposed  in  two  series.  The  stamina  are  very 
numerous,  forming  several  series;  their  filaments  short, 
their  anthers  almost  sessile.  The  carpels,  which  are  ge- 
nerally aggregated  in  great  number  in  the  centre  of  the 
flower,  are  sometimes  distinct,  sometimes  connected ;  each 
of  them  has  a  single  cell,  which  contains  one  or  more  ovules 
attached  to  their  inner  snture,  and  often  forming  as  many 
distinct  fruits  (rarely  one  only  in  consequence  of  abortion); 
sometimes  they  are  united  together,,  and  form  a  kind  of 
fleshy  and  scaly  cone.  The  seeds  have  their  integument 
formed  of  two  lamina*.  Their  horny  endosperm  is  deeply 
grooved,  and  contains  a  very  small  embryo  situated  near 
the  point  of  attachment  of  the  s^ed. 

Tliis  family,  in  which  are  placed  the  genera  An&na,  Kadsura, 
Asiminn,  Uraria^  &c^  is  very  closely  allied  to  the  Magnoliaceie, 
from  which  it  differs  especially  in  the  absence  of  stipules,  in  the 
petals,  the  number  of  which  never  exceeds  six,  and  in  having 
the  endosperm  deeply  and  irregiilarly  grooved. 

[Generally  aromatic.     The  fruit  of  several  species  is  sjh!- 
charine  and  mucilaginous. — Tr.] 
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'J^ll  '  Family  XC— ^ii^liiW*,  J,a>. 

llERDii  or  shrubB  with  ulUriiatc,  simple  or  compound 
IcKves,  accompanied  at  tlicir  baftu  l>y  HtipuTcs,  wlncb  arc 
ofteu  perBistent  and  spinous.  Their  flowers  are  geuerally 
yellow,  and  diaposcd  iti  spikes  or  racemes.  Tlicy  have  » 
calyx  of  from  four  to  six  sepals,  rarely  of  a  greater  or  of  n 
less  Dumber,  accom[Ktnied  externally  with  several  ecalea. 
Tlie  petals  are  of  llie  same  numlier  :ks  tlie  sepals,  flat  or 
concave  and  irregular,  but  always  oppouitQ  to  the  sepals. 
Tbey  are  oftun  fViruished  at  their  inner  base  uitb  small 
glaiidd  or  glanditlar  scales.  The  stimiinu  are  equal  iu  num- 
ber to  the  |ietaLi  and  opposite  to  tliem.  The  autliers,  which 
are  Be«iei]e  or  supported  by  a  filament  of  variable  lengftfa, 
have  two  cells,  cncli  of  which  openx  by  a  kind  of  A'alve, 
such  Its  we  hare  already  seen  in  the  family  of  Laurincie. 
The  ovarj-  has  a  single  cell,  wliicb  eoutains  from  two  to 
twelve  ovules,  which  are  erect  or  laterally  attached  to  the 
inner  wall,  and  there  forming  one  or  two  rows.  The  style, 
wliich  is  sometimes  lateral,  Js  short,  thick,  or  wanting. 
The  stigma  is  geuerally  concavo.  The  fruit  is  dry  or 
fleshy,  unilocular  aiid  indehiu^nt-  The  seeds  arc  ooni- 
poi^d  of  a  pro|ier  integument,  covering  a  fleshy  or  horny 
endosperm,  whidi  contains  an  nxilc  taul  lM>motro(ic  em- 
bryo. 

This  funily,  from  wliich  hare  been  removed  sWemJ  of  the 
genera  placed  in  it  by  M.  do  JuMieit,  is  compuwd  of  llie  follow- 
ing :  Berbfrig,  SleJuntia,  Wiouiinia,  Lamtict,  Canioph/Uum,  Epi- 
rnrrfi«i»,  and  DipfitfUeia.  It  it  very  divlinct  from  bU  the  families 
allieil  to  it,  in  having  il«  Mlantina  opjKMite  to  the  petals,  and  in 
the  mode  of  dehiscence  of  iiH  anthers. 

[  The  berriet  of  Btrberit  vmigtmM  are  acid,  aiid  used  as  a 
preserve. — Tr.] 
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Family  XCL — ^MfiNisPERMEJE,  Juss. 

This  family  is  composed  of  sarmentaceoiu  and  cHmbing 
shrubs,  of  which  the  alternate  leaves  are  generally  umple, 
rarely  compound.  The  flowers  are  small,  unisexual,  and 
most  commonly  dioecious.  The  calyx  is  eompoaed  of  se- 
veral sepals,  arranged  by  threes,  and  forming  several  seties. 
This  is  also  the  case  with  the  corolla,  which,  however,  is 
sometimes  wanting.  The  stamina  are  monadelphous  or 
free,  of  the  same  number  as  the  petals,  or  of  doable  or 
triple  the  number.  The  pistils,  which  are  often  very  nu- 
merous, are  free  or  united  at  their  inner  side,  and  are  one* 
celled,  containing  one  or  more  ovules.  The  fruits  are 
small,  compressed,  oblique,  somewhat  reniform,  monoeper- 
mous  drupes.  The  seed  which  they  contun  is  composed 
of  an  embryo  bent  upOn  itself,  and  generally  destitute  of 
endosperm. 

The  MenispermesB,  which  are  composed  of  the  genera  Mians^ 

pertnum,  Cocculus,  Cissampelos,  Abiita,  Lardizabala,  &c.,  are  pretty 
closely  allied  to  the  Anonaceae,  but  are  distinguished  from  them 
by  their  general  aspect,  which  is  entirely  diflFerent,  by  their  sta- 
mina, which  arc  generally  in  definite  number,  and  by  the  struc- 
ture of  their  fioiits. 

[Coluinbo,  which  is  astringent  and  tonic,  is  the  root  of 
Mcnisjyermian  palmatum.  Several  species  of  Oocoi/Ius  arc 
employed  as  tonics  in  Brazil.  Coccidiis  indicus,  the  seed 
of  Meiiispermtan  Coccuius,  is  used  in  India  for  poisonincr 
fishes. — Tr.] 


Family  XCIL— OcHNACEiE,  De  Cand. 

Woody  plants,  very  smooth  in  all  their  parts,  having  al- 
ternate leaves,  furnished  with  two  stipules  at  their   base 
pedunculate  flowers,  very  rarely  solitary,  or  more  common- 
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ly  disposed  in  branched  racemes.  Their  peduncles  are  ar- 
ticuldtcd  tovards  the  middle  of  their  leugth.  They  have 
a  calyx  with  five  deep  divisions,  which  are  laterally  imbri- 
cated previous  to  their  expansion ;  and  a  corolla  of  from 
five  lo  ten  spreading  petals,  imbricated  during  pro^Hora- 
tion.  The  stamina  vary  from  five  to  ton,  and  even  more, 
having  their  filamools  free,  and  inserted  like  the  [tetals  be- 
neath a  very  prominent  bypogynous  disk,  on  which  the 
ovary  is  inserted.  TIio  ovary  is  depressed  at  its  centre,  and 
appears  formed  of  several  distinct  pbtils  ranged  around  a 
central  style,  which  seems  to  arise  immediately  from  the 
disk.  The  stylo  is  simple,  and  bears  at  its  summit  a  vari-  - 
able  number  of  stigmatiferous  di\-isions.  The  fruit  is  com- 
posed of  tlio  cells  of  tlie  ovary,  which  are  separated  from 
each  other,  and  form  so  many  drupaceous  carpels,  support- 
ed upon  the  disk  or  gynobasis,  which  has  become  cnlarged- 
Tbeac  carpels,  of  which  several  arc  sometimes  abortive, 
are  unilocular,  monospermous,  and  indehisccnt.  They  ap- 
pear as  if  articulated  upon  the  gynobasis,  from  which  they 
are  easily  separated.  Their  seed  contains  a  large  erect 
embryo  destitute  of  endosperm. 

To  this  &rnily  are  referred  the  genen  Ochtta,  Gomp/aa, 
tVaOiera,  Mrtna,  &c.  It  Itos  much  affinity  to  the  fumily  of  Ru- 
taceoe,  and  more  partiunlarly  to  the  tribe  of  Simarubeie,  from 
which  it  differ*  in  having  its  leavers  simple  and  furnished  witli 
stipules,  its  seeds  erect,  and  its  csrpels  iDdchtsccnt.  On  the 
other  Ivand,  the  OchnacCEe  appronch  the  MngnoIincoiF,  and,  in 
l)m'ticular,  the  genus  Thymis. 

[Tlic  root  and  leaves  of  Walhcra  aerrafa  are  Ionic  and  sto- 
machic.— Tr.] 


I 


•  Family  XGUL — Rutacej:,  Jdr.  tie  Just. 
Zygnphyllee  mtd  Diosmev,  Btvwtt,    Simambe^,  Pick. 

A  LARflF.  family,  comjioBed  of  trees,  shrubs,  or  herbace- 
ous or  frulescent  plaiitK,  having  opposite  or  alternate  leaves, 
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very  freqiieuUy  oyirl^d  wiUft^»ftrAnafiftreiit'»d(^fs,  witb  or 
witliaut  fitipuleft.  «  Flewere  generally -kierHmpiiiPodite,  vety- 
rarely  uukexual.  Calyx  of  fh>m  three  to  fiSie  Beptfl^  liAitM 
at  the  base.  •■  Corolla  of  five  petah^'  Mmf^dnf^  liidited  toge- 
ther and  forming  a  pseudo^4ii6iiopetalcm«  eorotla^ '  more 
rarely  wantiDg.  Staiiiiita  five  or  six,  some  of  them  6cca> 
sicmally  abortive,  and  of  various  forttis.  The  ovary  ia  60111- 
posed  of  from  thfe^  to  five  earpels,  more  or  less  intimately 
united;  and  forming  so  many  more  or  less  promment  ribs. 
Each  eell  contains  frequently  two,  more  rarely  one,  or  a 
considerable  number  of  ovules,  inserted  at  their  inner  anj^le,. 
and  there  forming  two  rows.  The  styles  are  free  or  united. 
These  carpels  are  generally  applied  upon  a  mpr^  or  leas 
prominent  hypogynous  disk,  and  sometimes  form  hy  their, 
union  a  gynobasic  ovary,  the  style  of  which  seems  to  i^priiig 
from  a  very  deep  depression  of  its  central  part.  The  fruit 
is  sometimes  simple,  forming  a  capsule,  opening  into  as 
many  septiferous  valves  as  there  are  cells ;  sometisaes  and 
more  commonly  it  separates  into  as  many  cocca  or  carpels, 
which  are  usually  monospermous  and  indehiscent,  some- 
times slightly  fleshy,  or  dry  and  opening  into  twx)  incom- 
plete valves.  The  seeds,  of  which  the  common  integument 
is  often  criistaceous,  are  composed  of  a  fleshy  or  horny  en- 
dosperm, containing  an  embryo  having  its  radicle  sujierior, 
rarely  turned  towards  the  hilum,  which  is  lateral.  Some- 
times the  embryo  is  destitute  of  endosperm. 

We  liave  adopted  the  family  of  Rutacese,  such  as  it  has  been 
defined  by  our  friend  M.  Adrien  de  Jussieu,  in  his  excellent 
memoir  on  that  family.  He  has  united  to  it,  as  mere  tribes  the 
Zygopliyllew  of  Brown,  and  the  Simarubese  proposed  by  mv 
father,  and  has  divided  it  into  five  natural  tribes,  as  follows : 

1.  Zyoophylle^:  Flowers  hermaphrodite,  ceils  of  the  ovary 
containing  two  or  more  ovules ;  endocaq)  not  separating  from 
the  sarcocarp,  endosperm  (!artilaginous,  leaves  opposite.  Ex. : 
Trihidm,  Fagonia,  Gttaiactirn^  Zygophyllyniy  &c. 

2.  RuTACE.E  :  Flowers  hei-maphrodite ;  two  or  more   ovules 
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in  ttiuik  udl ;  ewlocai'p  not  veparating  fWim  th«  wlKtitWf:' eii^o-' 
Kperiii  (Mulili>|^iiiou»;  I«Hvei  nltemnW.  Kx. :  RtOa,  Pff}anwn,  Ati' 
^.  Diosjii££^  Flowers  bormaphrudite :  t«-i>  or  mvr«  <i>ides : 
■•iiduuirp  se^nriUiug  fruiu  tlM  tutocarp.  Ex>:  Ihclamtms,  Di-' 
otmu,  lionmia,  Ticmva,  Galipta,  Au.  .  -•  < 

4.  SuiAHUBUJ'. :  Flowera  berniaphrmltM  or  un'ucxual:  vetlri  I 
H-jtli  a  diuglo  ovulg;  carpels  diatinct,  indchiatM^ut ;  eiuliryo  nitl 
nut  cndocperm.     £x. ;  Simaruba,  Quasiia,  Sitttaba,  &e.        .   , 

5,  Xantiiosyl££  :  Flowers  uuiaexual ;  i^Ua  contoiulug  &up,i  I 
twu  t()  fuur  ovules ;  cnibryo  plartKl  at  tbv  cciitrt;  of  a  fli^y  ci^)  I 
(lns]tenn.  Ex,  :  Gabfzitt,  At/lanihus,  Brucm,  XimtAatylHe^..,  | 
T<i,/diri».  Plelta,  &e,  .,j,„  , 

Tlii!)  fiiniily  is  luucb  allied  to  (be  Ochnacete,  especially  th^' 
section  of  Siniarubee,  wliich  has,  like  tbem,  a  g^ynobmic  ovary  i 
but  it  iQfierg  from  tlieiu  in  baring  reversed  eceils,  compouad 
learns,  without  «tipules,  &i: 

f  The  plants  of  this  family  are  p^enendly  cbaractenxed  by  . 
Iieing  iiit«naely  bittor.     Ihitfi  graitnlens.  wkith  ia  bitter, 
with  a  pei-uliar  udour,  is  autbelmintic,  dinpboietic,  an'o^ 
',,ii_.i|  emt'nagognei.      An^isltira  bark  ts  oblntncd  fVom  a  plunt" 
„„.,of  ibe  tribe  uf  Dinsmeie,  whicb  fitrnisbes  otber  equally^  I 
(ii..>V<»rerful  touivs.      The  Gnaiacitms  are  etitmilating:  and" 
,..,,.fOniff.,  The  Quuksias  are  intenaely  biner. — Tn.] 


Family  XClV. — Pittospoue*,  Broum. 

Shrubs    antnelimes  sarmenlnceous  mid   twining,  with 
simple  und  alternate  Innvee,  deBtitule  nf  iili)>ulce.     Plowen 
aolitury,  fn^ifulBti^,  nr  disposed  in  termiiml  clusti-rs.    Thoir"* 
calyx  is  tnoTiDsepRluuH,  with  fivo  deep  diTiaions.     The  c6-y 
rulla  is  compuBed  of  five  Pqiial  petals,  united  at  the  bilse,  #' 
as  to  form  n  regular  monopelalous  corolla,  which  ia  tubi^ 
lar,  or  Gprcid  out  in  a  rosaccoua  manner.    The  live  stamiiia 
arc  erect,  hypogj'iioiiB,  as  is   the   corolla.       The  ovary  i 
free,  supported  upon  a  kiiid  of  hypogyiinus  disk.     It  lia^  ^ 
one  or  two  celln,   separated  by  incomplete  diBscpiment*, 
which  irequeotly  do  not  joUi  at  the  centre  of  the  ovary, 
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rendering  that  orgmn  uuUoeular.  ISi^  ovuIm  are  numeroufi, 
attached  in  two  longitudinal  and  distinct  aeriea.towarda  the 
middle  of  the  dissq^iment.  The  style  is  sometimes  very 
short,  terminated  by  a  small  two-lobed  sligma.  The  fimit 
is  a  capsule,  with  one  or  two  polyspermous  cells,  opening 
by  two  Talves,  or  a  fleshy  indehiscent  fruit*  The  seeds  are 
composed  of  a  somewhat  crustaceous  proper  integument,  a 
white  and  fleshy  endosperm,  and  an  extremely  small  em- 
bryo, situated  towards  the  hilum,  and  having  its  radicle 
turned  towards  it. 

The  genera  which  compose  this  family,  were  fbnaerly  plaeed 
among  the  Rhamne® ;  bat  their  hypogynous  inserUoa  removes 
them  to  a  wide  distance.  M.  De  CandoUe  places  the  Pi$tosporeae 
between  the  Polygaleae  and  the  Frankeniacese ;  but,  in  ojmt  opi- 
nion, they  ought  to  be  placed  near  the  Rutace®,  which  they 
singularly  resemble  in  many  of  their  characters.  The  foIlo¥Fiiig 
are  the  principal  genera  of  this  family :  Pitiosparumj 
JBursariOy  Senacia^  &c. 


♦  Family  XCV. — GeraniacejEj-^u^.  St  Hilaire. 

Geraniacese,  Oxalidese,  Tropfieolefie,  and  Linacese,  Z>e  Cand, 

Balsaniinese,  A.  Rich. 

Herbaceous  or  suffruteseent  plants,  with  simple  or  rare- 
ly eora[K)und,  alternate  leaves,  with  or  without  stipules  at 
their  base.  The  flowers  are  axillar  or  terminal.  Their  calyx 
is  formed  of  five  sepals,  often  unequal,  and  united  together 
at  their  base,  sometimes  prolonged  into  a  spur.  The  corolla 
is  composed  of  five  equal  or  unequal  petals,  free  or  slightly 
coherent,  generally  spirally  twisted  previous  to  their  expan- 
sion. The  stamina  are  from  five  to  ten,  rarely  seven ;  they 
are  free,  or  more  frequently  monadelphous  by  the  base  of 
their  filaments.  Their  anthers  are  two-celled.  The  car- 
|>el6  are  from  three  to  five,  more  or  less  intimately  united 
together.     They  have  each  a  single  coll,  containing  one, 
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twn,  or  a  greater  number  of  ovulec,  attaclied  at  its  inner 
angle.  The  styles,  which  spring  from  the  enmrnit  of  each 
ovfiry,  reinHin  ilistinct,  or  are  united  together,  and  are  each 
terminated  by  a  atmple  stigina.  The  fruit  is  composed  of 
from  three  to  five  cocca,  contnining  one  or  two  seeds,  re- 
maining indchisecnt,  or  opening  by  their  inner  side ;  or  it 
is  a  capsule,  with  five  polj-spermous  cells,  opening  with 
five  valves,  sometimes  elastieally.  The  seeds,  of  which 
the  proper  integument  is  sometimes  externally  ficshy  or 
cruGtaceoits,  is  composed  of  a  straight  or  more  or  leas 
curved  embryo,  immediately  covered  by  the  proper  integi^  i 
raent,  or  placed  iu  a  6cshy  endosperm.  I 

We  have  sdupled  the  opinion  of  M.  Angrute  de  St  Hiiain^  I 
who,  in  his  Flore  ttu  Brisil  Meridional,  nnitea  into  one  the  fiiP  I 
milies  of  Oxniidecp,  Tropieoleie,  Linaceee,  and  Geraniacem,  of 
ProfcRBor  De  Candolle.  These  different  families,  na  well  as  that 
which  we  have  proposed  nnder  the  name  of  BaUamineiF,  in  fact 
form  only  tribes  of  the  aame  family,  which  ongfat  to  retain  the 
name  of  Geraniaceffi. 

1.  OxALiDE£ :  Leaves  usually  compound,  without  stipules ; 
Aowers  asillar,  capsule  with  fire  polyspermous  cells,  styles  dis- 
tinct, embryo  straight,  in  a  fleshy  endosperm,     Ex.  :   OxeiUs.        1 

2.  Tropjbolcjb  :  Leaves  simple,  without  stipules:  flowen  I 
axillar,  tlirco  indehisceni,  monospennons  cocoa ;  embryo  deitU  J 
tute  of  cndospcnn.     Tn^uttUuin.  I 

3.  IIalsaminex  :  Leaves  simple,  without  stipules ;  floweii  I 
irregular ;  no  style ;  capkulu  with  five  polyspennous  cells,  open.  J 
ing  elastieally  ;  embryo  without  endosperm.     Snlfamiua,  I 

4.  LiNACK* :  Leaves  simple,  without  stipules ;  Howem  let-  I 
minal,  regular;  three  or  five  distinct  styles;  capsule  with  five  ] 
two-seeded  cells  ;  endosperm  tliin.     Linwi. 

5.  GEaANiACE-K  :  Irfavcs  simple,  furnished  with  stipules  ; 
flowers  opposite  to  the  leaves  :  styles  united  ;  eocca  indehisceni; 
embryo  generally  without  endosperm.  Gframttm,  Erodimn,  Pt- 
hrffOttimii,  Jforuonii^. 

[The  true  Gcraninnete  ]io*scss  no  propertifs  of  any  inip<)rt- 
— •  ••   wice  in  a  medical  point  of  view,  although  they  arc  gene- 


476  '•    NATURAL  FAMILIES. 

rallj  moi^  or  leai  attrin^nL  The  leaves  and  items  of 
the  Ox«Ude»Are  usnaUy  aoid«  The  TrepeoleK  are  atirid, 
.,and  possess  the  propertiss  of  .the  Ckocifert^  Lmmmcu" 
tharUcum  is  puigatftve.  The  seeds  e^  Limfm  usUaUsiimum 
are  muciUigmousy  ole^ginoiiSy  and  emollient4--.-Tiv]  :  , 


-« 


W  / 


♦  Family  XCVL— Malvacejb,  Ktmth, 

Part  of  the  Malvacen  qfJunku. 

This  family  contains  herbaceous  planted  shrubs,  and  even 
trees,  with  alternate,  pimple  or  lobed  leavjeSi  fii^mi^hed.witb 
tfVfo  stipules  at  their  base.  The  flowers  fure  ludllar)  sqU-p 
t^ry,  mr  variously  grouped,  and  forming  a  kind  of  spkea. 
The  calyx  is  often  accompanied  externally  with  anotiher, 
formed  of  leaflets,  varying  in  number,  and  variously  united. 
It  is  monosepalous,  with  three  or  five  divisions,  placed  dose 
together  in  the  form  of  valves,  previous  to  expansion.  The 
corolla  is  generally  composed  of  five  petals,  alternate  with 
the  lobes  of  the  calyx,  spirally  twisted  at  first,  often  united 
together  at  their  base,  by  means  of  the  filaments  of  the 
stamina,  so  that  the  corolla  falls  off  entire.  The  stamina 
are  generally  vcrj^  numerous,  rarely  of  the  same  number  as 
the  petals,  or  double  their  number.  Thdr  filaments  are 
united,  and  form  a  tube,  and  their  anthers  are  reniform 
and  always  unilocular.  The  pistil  is  composed  of  several 
carpels,  which  are  sometimes  verticillate  around  a  central 
axis,  and  more  or  less  united  together,  sometimes  collected 
into  a  kind  of  capitulum.  These  carpels  are  unilocular, 
containing  one,  two,  or  a  greater  number  of  ovules  attached 
at  their  inner  angle.  The  styles  are  distinct,  or  more  or 
less  united,  and  bear  each  a  simple  stigma  at  their  summit. 
The  fruit  presents  the  same  modifications  as  the  carpels, 
that  is,  the  latter  are  sometimes  united,  in  a  circular  man- 
ner, around  an  axis,  sometimes  collected  into  a  head,  or 
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t'liriu,  by  thuir  union,  a  innny-cclk-il  capsule,  ivhioh  opens 
iiitn  He  iiiafiy  raiveB  as  tliere  are  mono  sperm  outt  or  jtoly- 
f<{>(>rmo(ts  cello.  At  other  time«,  the  carpels  ojien  only  by 
their  inner  side.  The  seedn,  of  which  the  proper  intogii- 
meiit  in  sometimes  covered  wiUi  cottony  hairs,  are  com- 
puiietl  or  a  straiglit  embryo,  gciiorHDy  without  endosperm, 
having  the  cotyledons  loliaccous  and  foldcii  upon  ibem- 
Kelves. 

The  family  of  Mnlvnoom,  Buih  as  it  is  now  liaiited  by  hotii- 
iiistH,  contains  only  part  of  the  gcnoni  which  were  rpfcrrcd  to  it 
by  JuBsieu.  Veiiteimt  first  sepuriited  from  tbe  Malraceffi  iho'l 
genus  StercvJia,  of  which  he  formed  the  type  of  the  Stertulim-ca!,'  j 
Mr  Brown  considers  the  Matracete,  not  as  a  family,  but  ask 
great  tribe  or  class,  composed  of  the  Malvacese  of  Jnesieu,  the' 
SlervuHncen  of  Venl«nal,  the  C^lenaccffi  of  Du-Petii-'ITionar*,' 
the  Tiliftuea  of  Jumien,  and  a  new  family  which  ho  nameit 
Btattteriaata.  Our  learned  friend  Professor  Kuiitli  plnces  in 
th«  Malvaoeffi  only  tlie  tluve  first  sections  of  Ju8Hieii,  adopts  the 
BnCtneriHVeK  of  Brown,  and  connects  with  them  the  Sterculikceie 
uf  Venteiial.  Lastly,  he  forms  a  new  tamilv,  nndor  the  naaie  ot' 
Bomiat^fir,  unt  uf  the  genera  Botiibax,  ChtimiUeMnn,  Pachinr, 
llekcterrx,  CatmuiiieMu,  Mattsia,  and  Chorma.  . .  i 

Thus  defined,  ike  family  of  tho  Malvaueia  w  distinguished, 
i^iefly  by  its  einiple  petals,  its  miilovular  antliers,  and  its  iteeda 
generally  destitute  of  eiidusperm.  Of  the  (genera  uf  which  it  ts 
composed,  we  may  mention  the  following :  Mahpe,  Stalm,  At- 
Oiaa,  Lavatrra,  Ui/iincut,  Got/yiriutn,  Paiava,  Laguiiea,  &k, 

[TItc  Molvaiete  abounil  in  mucilage,  and  are  consetiuently 
demulcent.  The  Marsh-mallow  (Allhira  tiffiriiialui J  has 
long  been  employed  as  such,  but  any  of  tlie  other  Eutq- 
pcan  specie*  may  be  used  with  etinnl  ailvnntage.  No 
plant  belonging  to  this  family  is  known  to  possess  un- 
wholesome qualities.  The  hairy  covering  of  the  seeds 
of  several  speeies  of  Gottypium.  is  the  cotton  of  cnm- 
mctve. — T«.] 


v'tjil  «  oiui  tokMlUv  ataitna.^ 
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Family  XCVn.<-^B6MBAC£JB,  Kunik. 

Trees  or  shrubs,  natives  iof  intertropiieal  countriM,  ha- 
ving aliemaie,  simple,  or  digitate  leaves,  furnished  at  their 
base  with  two  persistent  stipules.  The  calyx,  wliich  is 
sometimes  accompanied  externally  with  some  bracteas,'  is 
monosepalous,  with  five  divisions,  which  are  hiibticated 
previous  to  their  expansion,  sometimes  entire.  The  corolhi^' 
wHch  is  sometimes  wtoting,  is  composed  of  fiVie  r^^dktif 
petals.  The  stamina,  five,  ten,  fifteen,  or  more,  Are  mitthr 
delphous  at  their  base,  and  form  five  bundles  abdrve,  'each 
bearing  one  or  more  unilocular  anthers.  The  ovmty  ii 
formed  of  five  carpels,  which  are  sometimes  distinety  some- 
times united  together,  and  terminated  each  by  a  style  and 
a  stigma,  which  are  Sometimes  united  into  one.  The  froits 
are  generally  five-celled,  polyspermous  capsules,  opening 
by  five  valves,  or  they  are  coriaceous,  intenldly  fleshy,  add 
indehiscent.  The  seeds,  which  are  often  surroiinded  by 
hairs  or  down,  sometimes  have  a  fleshy  endosperm,  co- 
vering an  embryo,  of  which  the  cotyledons  are  even  or 
puckered.     The  endosperm  is  sometimes  wanting*. 

This  family,  which  is  very  nearly  allied  to  the  preceding,  dif- 
fers from  it  especially  in  having  the  calyx  entire,  or  not  having 
its  lobes  placed  close  together  like  valves  previous  to  expansion, 
in  having  the  filaments  disposed  in  five  fasciculi,  and  in  the  stnic- 
ture  of  the  fruit.  The  genera  of  which  it  is  composed  are: 
BomlmXf  Helicteresy  Matisia,  Cavanillesia^  Adansonia^  &c. 

[Mucilaginous  like  the  Malvaceae.  The  Baobab  or  Adan- 
sonia  is  the  largest  known  tree,  its  diameter  being  from 
twenty  to  thirty  feet  at  the  base.  The  seeds  of  many 
species  are  enveloped  in  cottony  hairs,  which  are  used 
for  various  purposes,  although  they  cannot  be  manufac- 
tured into  thread. — Tr.] 


3 


HYrOPKTALIA— BUTTXEIUACE  K. 


Family  XCVIIL — BuTTKEm.icEJE,  Brmcn. 

Some gtftera  n/'Mslvaced  mtd  Uie  H^.m^annim  ofjustteu. 
Sterculiacem,  I'mf. 

Trees  or  elirube  with  Eiinplo  altornato  leaves,  furnished 
with  opposite  stipules.  FluvFcrs  dispoBod  ui  more  or  lc«^ 
l>faiicli[;d  clusters,  whicli  are  ajtillar  or  opposite  to  thft 
leaves.  The  calyx,  which  is  naked  or  accompaiiied  nitlf 
a  cAlyculus,  is  formed  of  five  petals,  more  or  less  united 
at  tlieir  base,  aud  \'ulrar.  The  corolla  b  of  iive  flat  petalty 
spirally  tivlated  before  expansion,  or  more  or  lesa  concave^ 
and  irregular.  The  petals  are  sometimes  wanting,  ThQ 
stamiuB,  whicli  are  of  the  same  number  as  the  petals, 
double  or  multiple,  are  in  general  monadelphouH,  and  tlie 
tube  which  they  form  by  tlicir  union  often  presents  petaloid 
appendages,  placed  b«'twecn  the  antheriferous  stamina,  and 
which  are  so  many  abortive  stamina.  Tlie  anthers  arc  al- 
ways two-celled.  The  carpels,  from  three  to  five  in  num- 
ber, are  more  or  less  eompletely  united.  Each  cell  con- 
tains two  or  three  ascending  ovules,  or  a  greater  number, 
attached  to  tlio  inner  angle  of  cacli  roll.  The  styles  rcmaiu 
free,  or  are  more  or  loss  imitcd  together.  Tlic  fruit  is  ge- 
nerally a  globular  capsule,  accompanied  by  tlie  calyx,  with 
three  or  five  cells  opening  into  so  many  valves,  which  often 
bear  the  dissepiment  on  the  middle  of  tbeir  inner  face.  The 
seeds  have  an  erect  embryo  in  a  fleshy  endosperm. 

This  family,  which  is  distinguished  from  the  MnlToeott  by  its 
two-celled  anthers,  and  by  the  circumstance  that  its  seeds  are 
generally  iumished  with  a  flesliy  endosperm,  has  been  divided 
into  six  sections  or  natond  tribes  : 

1.  STEBcvLUCf:x :  Flowers  often  unisexual,  calyx  naked,  no 
corolla ;  ovary  pedicellate,  formed  of  five  distinct  carpels ;  endo- 
sperm Bometitnea  wanting,  Ex. :  Slvrailiu,  Triphaca,  Hrri- 
litra,  &c. 
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2.  BuTTXEHiACE.c  :  Petalii  irregular,  concave,  ^ten  temrina* 
ted  at  their  summit  by  a  kind  of  Ugule ;  stamina  moiuidelpk«ii0 ; 
ovary  with  five  cells,  generally  containiiig  Iwp.ejneci.  QViilei^: 
Thecbroma^  Abrmna,  Guazuma,  ButtHeriOy  Ay&ua,  Sec. 

3.  Lasiopetalrs  :  Calyx  petaioid  ;  petals  very  siDfdl,  in  th^ 
form  of  scales,  or  wanting ;  ovary  with  three  or  five  cells,  con- 
taining each  from  two  to  eight  ovules.  Seringioy  ThomcuiUy  Kt- 
raudrenta,  &c. 

4.  HermAnni££  :  Flowers  hermaphrodite,  calyx  tubular,  co- 
rolla of  Hye  flat  petals,  spirally  rolled  before  expansioh;  firip 
monadelphous  or' free  stamina,  opposite  to  the  petals,  oells  poly- 
spermous.    Melochiay  Hemumnia^  Ufahermoj  &c 

5.  DoMBEYACRfi:  Calyx  monosepalous ;  corolla  of  fire  flat  pe- 
tals, stamina  equal,  numerous,  and  monadelphous ;  OTary  with 
three  or  five  cells,  containing  two  or  more  ovules.  Ruizioy  Domt' 
hei^  Peniapeles^  te. 

6.  Wallichikb  :  Calyx  surrounded  by  an  involucre  of  from 
three  to  five  leaflets ;  peitaLi  flal ;  stamina  tery  numerous,  mona- 
delphous, unequal,  and  forming  a  column  similar  to  that  of  the 
Malvacee,  JBWo&eno,  WaUickiay  Ga^hea. 

[Tlie  Buttneriacese,  like  the  Malvaceae  and  B6mbaoe»,  aie 
remarkable  for  the  mucilage  which  they  contain.  Cocoa 
is  prepared  from  the  seeds  of  Theobroma  Cacao. — Tr.  ] 


Family  XCIX. — Chlenace.*:,  1>u  Petit  Thouars. 

This  little  family  is  composed  of  small  shrubs,  all  nar 
tives  of  the  Island  of  Madagascar.  Their  leaves  are  alter- 
nate, furnished  with  stipules,  entire  and  caducous.  The 
flowers  form  branched  racemes.  They  are  furnished  with 
persistent  involucres,  which  contain  one  or  two  flowera- 
Their  calyx  is  small,  formed  of  three  sepals.  The  petida 
vary  from  five  to  six :  they  are  sessile,  and  sometimes 
united  at  their  base.  The  stamina,  which  are  ten,  or  ib 
indeterminate  number,  are  united  by  their  filaments,  and 
sometimes  adlicre  to  eacli  other  by  their  anthers.  The 
ovary  has  three  cells,  surmounted  hy  a  simple  style,   and  a 
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trttid  8tig:ina.  Tire  Cruil  is  a  capsule,  with  three  cells, 
rarefy  with  only  one,  througli  abortion,  contaiuiii^  each 
one  OT  more  set^dn,  inserted  at  their  ipner  angle,  and  pen- 
dent. These  seeds  contain  an  axilc  cmhryn.  in  a  fleshy  or 
horny  ciidosperm. 

The  Clilcnacctf,  which  arecouiposed  of  tlie  gmvr^  Sarooiana, 
Lep»oltena,  Schiiolima,  and  Hhodoiiena,  hiive  he«n  referral  to 
the  vicinity  of  the  Malvacea:  by  M.  Du- Petit -Thouaru,  mt  account 
of  theii-  calyc-iihis,  moiiadulphous  sttunina,  &c. ;  and  by  M.  de 
Juasit^u  to  that  nf  the  Ebeuacera,  on  au'cunt  of  their  petalt  heiug 
connected,  and  funniiig  »  kind  of  munopelaloii«  corolla,  lu  well 
an  for  eume  other  charnt^tcrs. 


•  Family  C.^Tiliace.*,  .fust. 


Tiliacew  and  EleocarpcK,  Jhm. 

Almost  all  the  Tiliaceie  are  trees  or  shrubs,  a  Email 
number  only  being  herbaceous  plants.  They  bear  alter- 
nate dimple  leave*:,  accompanied  at  their  Imso  by  two  ca- 
ducous stipules.  Their  flowers  arc  axillar,  pedunculate, 
solitary,  or  variously  grou]>ed.  They  have  a  simple  calyx, 
formed  of  four  or  live  sepnlfi,  placed  close  t<^ether  in  the 
form  iif  valvcti  previous  to  the  expansion  of  the  Bower ;  a 
corolla  haNing  the  same  number  of  petals,  which  are  rarely 
wanting,  and  are  olYen  glandular  at  llieir  bane.  The  sla* 
mina  are  niinicrmis,  free,  with  biloenlar  anthers.  A  pedi- 
eellatc  gland  is  often  seen  on  the  face  of  each  petal.  The 
ovary  ban  from  two  to  ten  cells,  containing  each  several 
ovules  attached,  in  two  raws,  to  the  inner  angle.  The 
style  is  simple,  terminated  by  a  lobed  stigma.  The  fruit  it 
ft  cnpsule,  with  several  cells,  containing  several  seeds,  and 
sometimes  indehiecent,  or  a  monospermous  drupe,  through 
abortion.  The  seeds  conlwii  a  siraight  or  slightly  curved 
emhrvo,  in  a  fleshy  endos|>erm. 

H  h 
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We  unite  with  this  family  the  Ebeocarpes  of  Joflsiea,  which 
differ  only  in  two  unimportant  characters,  viz.  petals  fringed  at 
the  tip,  and  anthers  opening  by  two  pores  only.  We  therefore 
consider  them  merely  as  a  tribe  of  the  Tiliacee,  which  we  divide 
into  two  sections. 

1.  The  true  Tiliaceje,  comprehending  the  genera  TiUoy  Spar* 
manniay  HeliocarpuSy  CorchoruSy  Triumfetta,  Apaba^  Sec. 

2.  The  Eljeocarpks,  to  which  belong  the  genera  EUeocarpus^ 
Vallea^  Decadia,  &c. 

The  TiliacesB  are  allied  to  the  Malvacese,  from  which  they 
differ  in  having  the  stamina  free,  and  the  embryo  placed  at  the 
centre  of  a  fleshy  endosperm  ;  and  to  the  ButtneriacesB,  from 
which  they  are  distinguished  by  their  stamina  being  £ree  and 
numerous,  their  style  simple,  &c. 

[The  Tlliacese  are  mucilaginous,  like  the  families  to  which 
they  are  allied.  The  properties  of  the  EUseocarpese  are 
unknown. — Tr.] 


Family  CI. — TERNSTRCBMiACEiE; 
Temstroemiacese  and  Theacese,  MtrbeL 

Trees  or  shrubs,  with  altei-nate  leaves,  destitute  of 
stipules,  often  coriaceous  and  persistent.  Flowers  some- 
times very  large,  axillar  and  terminal,  having  a  calyx 
formed  of  five  concave,  unequal  and  imbricated  sepals,  and 
a  corolla  composed  of  five  petals,  sometimes  united  at  their 
base,  and  forming  a  monopetalous  corolla.  The  stamina 
are  numerous,  often  connected  by  tlie  base  of  their  filaments, 
and  united  to  the  corolla.  The  ovaiy  is  free,,  sessile,  gene- 
rally applied  upon  a  hypogynous  disk,  divided  into  from 
two  to  five  cells,  each  containing  two  or  a  greater  number 
of  pendent  ovules,  inserted  at  the  inner  angle.  The  num- 
ber of  styles  is  the  same  as  that  of  the  cells ;  each  of  them 
is  terminated  by  a  simple  stigma.  The  fruit  has  from  two 
to  five  cells.     It  is  sometimes  coriaceous,  iudehiscent,  a 
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little  fleshy  iiitGmall}' ;  at  other  times  drj-,  capsular,  and 
opening  by  as  many  valves.  The  Bcede,  which  are  often 
only  two  in  each  cell,  have  their  embryo  naked  or  covered 
with  a  fleshy,  often  very  thin  endosperm. 

We  have  judged  it  necessary  to  unite  tlie  two  families  pro- 
posed by  Professor  Mirbel  under  the  names  of  Theai«ie  and 
TcmstromiaceiP,  as  they  do  not  differ  essentially  from  each 
other.  They  are  formed  of  the  genera  Ternttramia,  77ita,  Ca- 
mellia, Fraziera,  &c.,  which  had  been  placed  in  the  family  of 
AurarUiacca,  from  which,  however,  they  differ  in  their  calyx,  the 
number  of  their  styles,  the  absence  of  translucid  dots,  and  in  ] 
having  an  endosperm,  which,  bowerer,  is  sometimes  wanting. 
On  the  other  hand,  this  family  hai  some  affinity  to  that  of  the 
Ebenaceie,  placed  among  the  Alonopetalte.  But,  in  general,  it 
requires  to  bo  re-examined,  and  we  impatiently  wait  for  the  re- 
sult of  our  friend  M.  Canibesscdes's  inquiries  respecting  this 
group  and  that  of  the  Guttifene. 

[The  different  kinds  of  tea  in  common  use  are  obtained 
from  several  species  of  Tliea  and  Camellia. — Tn.] 


Family  CII, — Olacine.e,  Mirbel 

This  little  family,  which  has  been  formed  of  part  of  the 
Aiirantiueeie,  ia  rompoeed  of  woody  plants,  bearing' simple^ 
nltomate,  potiolate  leaves,  without  stipides,  and  very  email 
Hsillar  flowers.  Tlie  flowers  arc  comiMised  of  a  very  emallj 
moncwepnlouR,  pcreiHtenl,  entire  or  toothed  calyx,  often  at- 
taining a  largo  site  and  becoming  fle«hy-  The  corolla  is 
fortued  of  from  three  to  i»is  pelaU,  which  are  coriaceous, 
sessile,  valvar,  free  or  united  at  (he  base.  These  petals, 
which  sometimes  bear  the  stamina,  nrc  often  nniled  two 
and  two,  and  only  separated  at  their  summit.  The  slnmina 
are  genenilly  ten  in  number,  several  of  tlieni  lioing  same- 
limes  abortive,  and  existing  under  the  form  of  sterile  lila- 
raeitts.  They  are  immediately  tiypogii-nouB,  or  arc  borne 
upon  the  petals.  The  ovary  is  free,  one-celled,  generally 
ub2 


484  KATUKAJL  FAMILIES* 

containiDg  three  ovuleSf  which  are  pendent  at  the  summit 
of  a  <)entral|  erect  trophosperm.  The  atyle  i»  nmpkv  ter^ 
minated  by  a  very  amally  three-lobed  atigmiu  The  fruit  is 
drupaceous,  indebisoent,  often  covered  by  the  oalyx  which 
has  become  fleshyi  and  one-«eeded.  Tlie  seed  is  composed 
of  a  large  fleshy  endosperm,  in  whieh  is  contained  a  small 
basilar  and  homotrope  embryo. 

This  little  family,  which  is  composed  of  the  gwt^m  (HaXf  Fi9- 
siliaj  &o^  is  very  distinct  from  the  Aurantiacen,  in  having  its 
leaves  without  dots,  its  stamiiiii  definite,  its  ovary  always  nnilo- 
cular,  and  its  embryo  contained  in  a  very  large  endospenn. 

According  to  Mr  Brown,  the  geans  Olcue  is  apetalous,  in  other 
words,  its  flower  is  acalyciform  involucre  and  a  calyx  formed  of 
three  sepals ;  and,  on  account  of  the  iatemal  structnre  o£  it» 
ovary,  it  approaches  the  Santalacee* 


Family  CIII. — Marcgraviaceje,  Choisy. 

Shrubs  very  frequently  sarmentaceous  and  climbing^ 
parasitic  in  the  manner  of  the  Ivy,  having  the  leaves  alter- 
nate, simple,  entire,  coriaceous  and  persistent  y  the  flowera 
generally  disposed  in  a  short  spike  resembling  a  cyme. 
The  flowers  are  sometimes  oblique  at  the  summit  of  their 
long  peduncle,  which  pretty  generally  bears  an  irregular 
bractea^  hollow  and  cowl-shaped,  or  like  a  honL  They  are 
hermaphrodite,  with  a  calyx  of  from  four  to  six  or  seven 
short,  imbricated,  and  generally  persistent  sepak»  The 
corolla  is  monopetalous,  entire,  rising  like  a  kind  of  hood» 
or  formed  of  Ave  sessile  petals.  The  stamina,  which  are 
usually  numerous  (five  only  in  Sourcvbea)^  have  their  fila- 
meets  free.  The  ovary  is  globular,  surmounted  by  a  sessile 
stigma,  lobed  in  a  stellate  form,  whieh  is  rarely  supported 
upon  a  style.  It  has  a  single  cell,  which  has  from  four  to 
twelve  parietal  trophosperms,  projecting  In  the  form  of  half 
dissepiments,  divided  at  their  free  edge  into  two  or  three 
variously  contorted  laminsB,  and  all  covered  with  very  smi|ll 
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ovitleB.  The  fruit  in  globiiliir,  corinceoiiiH  iDtfrtidlly  flvitliy, 
in  dehiscent,  or  bursting  irregulnrly  inUi  h  (.-orlain  number 
<if  valves,  the  dehiscence  of  which  takes  [ilHce  townrda  the 
Ruminit,  and  which  bear  a  trophosperm  on  tlio  middle  of 
their  inner  face.  The  secdn  arc  very  smttU,  and  cuittain 
immediately  under  their  proper  integument  a  liorootrope 
ombrj«. 

The  f^nera  of  which  thia  family  in  compoted  are  Ufarrt/rarui, 
AnfMoma,  Noranlhea,  and  Sonroabea.  This  group  in  relat(-il  to 
the  Gnttifene  ;  but  it  is  bI«o  very  intimutely  allied  to  (ho  Biu- 
nea)  and  FlatwurliiuieK,  which  liave  bIbu  a  jiolypeUlous  corolla 
nod  indefinit«  itamiim,  a  anilocular  truit,  uid  parietal  tropho- 
sperms.  But,  in  these  two  tamilie*,  the  leaves  are  nccom[>snied 
with  stipules,  and  the  embryo  is  covered  by  an  endosperm. 


Family  CIV.— Guttifer*^  Jiat. 

This  family  is  vompoeed  of  trees  or  shrubs  nomctimea 
parasilie,  and  oil  abounding  in  yellow  and  resinous  proper 
jiiiccs.  Their  leave*,  whiLdi  are  opposite,  or  more  rarely 
alternato,  are  roriaceous  and  itersisteiit.  Their  tlowcni, 
which  are  dispoMM)  in  axillar  racemea  or  termiuul  jHinicles, 
ar«  hermaphrodite  or  imisexual  and  [Kdygamons.  Their 
calyx  ia  peraistent,  formed  of  from  two  to  Mix  roiindnd,  of- 
ten coloured  Be|)al<4.  The  corolla  is  compoacd  of  from  four 
to  ten  petiils.  The  alamina,  which  are  very  nnmcrous, 
rarely  in  definite  number,  are  free.  Tlie  o\'ary  is  simple, 
and  surmounlod  by  a  abort  tttyle,  whirh  in  sometimes  want- 
ing, and  which  bears  u  peltate,  radiate,  or  lobed  utigraa. 
The  fruit  is  sometimes capaular,  aometiuteH  flofthy  or  drupa- 
ceouR,  and  liometimes  opens  by  several  valves,  of  which  Iho 
generally  inflected  margins  are  fixed  to  a  single  placenta, 
or  to  several  thick  placentas.  Tbe  seeds  are  compneed  of 
a  bomotrope  embryo  detttittite  of  endosperm. 

The  Snttifons  compfelwnd  a  ooasiderable  Bomber  of  genera. 
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all  extra-European^  tnch  as  C^tuiOf  Godoyoy  Mahureoy  Cfurcima^ 
Cahphyllum^  &c.  They  difiPer  from  the  HypericineflB  in  having 
their  stamina  entirely  free,  in  being  furnished  with  a  milky 
juice,  in  the  absence  of  transparent  dots,  &c 

[The  yellow  juice  in  which  these  plants  abound  is  acrid 
and  purgative.  Gkunboge,  which  is  a  drastic  purgative, 
and  affords  a  yeUow  paint,  is  the  concrete  juice  of  a  plant 
of  this  family.  The  fruit  of  Grarcinia  Mangostana  is 
very  highly  praised. — ^Tr.] 


*  Family  CV. — Hypericineje,  JtM. 

Herbaceous  plants,  shrubs,  or  even  trees,  often  resi- 
nous, and  sprinkled  with  transparent  glands.  Leaves  op- 
posite, very  rarely  alternate,  simple.  Flowers  axillar  or 
terminal,  variously  disposed.  The  calyx  has  four  or  five 
very  deep,  somewhat  unequal  divisions.  The  corolla  is 
composed  of  four  or  five  petals,  spirally  twisted  previous  to 
their  evolution.  The  stamina  are  very  numerous,  united 
into  several  fasciculi  by  the  base  of  their  filaments,  some- 
times monadelphous  or  free.  The  ovary  is  free,  globular, 
surmounted  by  several  styles,  which  are  sometimes  united 
into  one.  It  has  as  many  polyspermous  cells  as  there  are 
styles.  The  fruit  is  a  capsule,  or  a  berry  with  several  po^- 
lyspermous  cells.  In  the  former  case  it  opens  by  as  many 
valves  as  there  are  cells,  the  margins  of  the  valves  being 
continuous  with  the  dissepiments.  The  seeds,  which  are 
very  numerous  and  very  small,  contain  a  homotrope  em- 
bryo destitute  of  endosperm. 

This  family  is  composed  of  a  small  number  of  genera :  ffi/pc- 
ricum,  Androscemum,  Ascyrttm,  Vtsmia,  &c  Most  of  the  species 
have,  in  the  substance  of  their  leaves,  transparent  miliary 
glands,  which,  on  being  held  between  the  eye  and  the  light, 
look  like  so  many  little  holes.  This  character,  together  with 
the  very  numerous  stamina  and  the  polyspermous  cells  of  the 


HYPOPETALIA ACRANTIACEB.  487 

fruit,  perfectly  distioguUh  tli6  Hypericineie  from  the  iainilieB 
iliat  Hru  ailitnl  lu  it. 


Family  CVI. — Aurantiace*,  Correa. 

Some  of  the  genera  o^  Aurantia  of  Jtttneu. 

Veiiv  emootli,  somctlnieE  spinous  trees  or  shrubs,  bearing 
sitcmato  and  articulated  leaves,  which  are  eiraple,  or  more 
Trcqiiently  pinnate,  and  furnished  with  vcBieular  glands, 
filled  with  n  transparent  volatile  oil.  The  flowers  are  fra- 
grant, and  generally  terminal.  The  calj'x  is  monose[»(lou6, 
persistent,  with  three  or  five  more  or  less  deep  divisions. 
The  corolla  is  of  from  three  to  five  sessile  petals,  which  are 
free  or  slightly  united.  The  stamina,  sometimes  of  the 
same  number  as  the  petals,  or  double  that  number,  or  a 
multiple  of  it,  are  free,  or  variously  united  by  their  fila- 
ments, and  are  attached  beneath  to  a  hypogynous  disk,  on 
which  the  ovary  is  applied.  The  ovary  is  globular,  with 
several  cells  cnnlaiuiug  a  single  suspended  ovule,  or  several 
ovules  attached  to  the  inner  angle  of  the  cell.  The  style, 
which  is  sometimes  very  short  and  thick,  is  always  simple, 
and  terminated  by  a  simple  or  lobcd  discoid  stigma.  The 
fruit  is  generally  fleshy  internally,  sej>arated  into  several 
cells  by  very  thin  membranous  dissepiments,  confining 
one  or  more  seeds  inserted  at  their  inner  angle,  and  gene- 
rally gteudent.  Externally,  the  pericarp  is  thick  and  inde- 
hiscent,  studded  n'ltli  vesicles  filled  with  volatile  oil.  The 
seeds  contain  one,  sometimes  two  embryos,  without  endo- 
sperm. 

Tlie  genera  of  which  this  family  is  composed  are  especiiUly 
distinguished  by  their  articulate,  often  uompound  leavei,  fur- 
nished »-ith  vesicular  glands,  which  exist  also  in  the  substance 
of  their  petals  and  pericarp,  by  their  simple  style  and  tlic  ab- 
sence of  endosperm  ia  the  seeds.     Exmiiplea ;  Citrut,  Limonia, 
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[The  Orange,  the  Lemon,  the  Citron,  and  the  Lime,  are 
the  fruits  of  different  tpeaigg  of  £toW.  The  juice  of  the 
Lemon  is  employed  in  medicine,  as  a  refrigerant. — Tr.] 


Family  CVIL — Amp£Lide£,  Rich. 
VHes,  Jv$$. 

SuauBS  en:  small  treed,  whieh  are  twhnng,  aarmeBtaee* 
011%  apd  famished  with  tendrils  oppoeite  to  the  leaver 
whicdi  are  mltemat%  pettolate,  simple  or  delate,  with  tiro 
stipules  at  their  base.  The  flowers  are  cUsposed  m  raoMie% 
whieh  are  iffifom^  to  the  leaves.  The  calyx  is  very  shorty 
oHkeu  entire  and  nearly  flat*  The  corolla  is  of  five  petals, 
wfaidi  are  sometimes  ccAerent  at  their  upper  part,  and  rise 
all  together  in  the  form  of  a  hood.  The  stamina,  five  in 
number,  are  erect,  free,  and  opposite  to  the  petals.  The 
ovary  is  applied  upon  a  hypogynous  annular  disk,  lobed  at 
its  circumference.  It  has  always  two  cells,  each  containing 
two  erect  ovules.  The  style,  which  is  thick  and  very  short, 
is  terminated  by  a  stigma  which  is  slightly  two-lobed.  The 
fruit  is  a  globular  berry,  containing  from  one  to  four  erect 
seeds,  having  their  episperm  thick,  their  endosperm  homy, 
and  containing  near  their  base  a  very  small  erect  embryo. 

This  little  family,  which  is  composed  of  the  genera  VtiiSy 
CitsuSj  and  Ampelcpsis,  is  very  distinct  from  those  allied  to  it  in 
having  its  leaves  frimished  with  stipules,  its  tendrils  opposite  to 
the  leaves,  its  stamina  opposite  to  the  petals,  and  in  the  struc- 
ture of  its  fruit  and  seed. 

[The  most  important  plant  of  this  family  is  the  Vine,  VUis 
vimferay  the  products  of  which  are  too  well  known  to  re- 
quire description.— Tr.] 
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Family  CVIII. — UtFPocKATicE«t  Jua», 
Hippotratcaceie,  Kuntli,  De  C'and. 

SnnvBH  or  email  Ireet),  generally  glabrous  mi<I  aarinen- 
taceoiiB,  bcHring  opposite,  simple,  coiinceuus,  entire  or 
toothed  leases,  and  Bmall,  axillar,  fasciculate  or  corymbose 
fiowers.  Tbc  calyx  is  persistent,  with  five  divisions.  The 
corolla  ia  composed  of  five  e<jui«l  petals.  The  stamina  are 
generally  tlirec  iu  number,  rarely  four  or  five,  having  their 
filamcnU  united  at  the  base,  and  forming  a  Inbular  andnx 
phurum.  ITio  ovary  is  trigonal,  witli  three  cells,  each  con- 
taining four  ovules  attached  to  their  inner  angle.  Th« 
style  is  simple,  terminated  by  one  or  three  stigmas.  The 
frnit  is  sometimes  cap:>ular,  with  three  mcmbranons  angle«» 
somotimes  tlesliy;  each  cell  generally  contains  fuurseealBtn 
Tbc  seed  has  an  erect  embryo,  without  endosperm. 

Tliis  family,  which  ia  composed  of  the  genera  HtppoertOtd^'  i 
AnHuoltm,  Raddiria,  Salaeia,  &c.,  it  allied  to  the  'Awrinen'tf 
Mnlpighiacev.  '  '"  '  '■    '  ' 

I    '  '       'I  ail 


'  Family  CIX, — AcuniitEx,  lie  Cand. 


This  family  is  composed  of  the  genus  Actr  alone,  and 
presents  the  following  characters :  Flowers  hermuphrodita,^  | 
or  unisexual.     Calyx  with  five  more  or  less  deep  divisions,  f 
or  entire.    Corolla  of  five  pctulx.    Stamina  double  the  nurar  . 
ber  of  the  petals,  inserted  upon  a  bypogynous  disk,  whick  ' 
occupies  the  whole  bottom  of  the  llower.    Ovary  didymouB 
and  compressed,  with  two  cells,  each  coutMiuiiig  two  oxniles, 
attached  at  its  inner  angle.     Style  simple^  iM>metimes  very 
short,  terminated  by  two  subulate  stigmas.     The  fruit  con- 
sists of  two  indehisccnt  sauuiras,  Mhich  are  each  prolonged 
into  a  wing  on  one  side.      The  seeds  present  a  spirally 
twisted  embryo  beneath  their  proper  integument. 
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The  Acerinese  are  trees  with  simple  or  pinnate,  opposite 
leaves,  and  flowers  disposed  in  racemes  or  in  terminal  cymes. 
They  are  in  some  measure  intermediate,  between  the  Malpig- 
hiacese,  from  which  they  differ  chiefly  in  their  membranous, 
winged,  and  only  two-celled  fruits,  and  the  Hippocastaneie. 

The  family  of  Acerine®,  such  as  it  was  established  by  Jussieu, 
contained  several  other  genera,  such  as  j^sctdus,  'which  forms 
the  family  of  the  Hippocastanese  of  De  Candolle,  and  which  ap- 
pears to  us  to  belong  to  that  of  Malpighiacese,  and  the  genus 
HippocfxUea,  which  belongs  to  the  Hippocraticese. 

[Sugar  is  obtained  from  the  juice  of  several  American 
speciesw — Tr.] 


Family  CX. — ^Malpighiace-e,  Juss. 

Trees  or  shrubs,  with  opposite,  simple,  or  compound 
leaves,  often  furnished  with  napiform  hairs,  and  frequently 
accompanied  at  their  base  with  two  stipules.  Flowers  yel- 
low or  white,  forming  racemes,  corymbs,  or  sertulee,  which 
are  axillar  or  terminal.  The  pedicels  which  support  the 
flowers  are  often  articulated  and  furnished  with  two  small 
bracteas  near  their  middle.  The  calyx  is  monosepalous,  of- 
ten persistent,  with  four  or  five  deep  divisions.  The  co- 
rolla, which  is  sometimes  wanting,  is  composed  of  five  pe- 
tals with  long  claws.  The  stamina,  six  in  number,  seldom 
fewer,  are  free  or  slightly  united  at  the  base.  The  pistil  is 
sometimes  simple,  sometimes  formed  of  three  carpels,  more 
or  less  united.  Each  carpel  or  cell  contains  either  a  single 
ovule  suspended  at  the  upper  part  of  the  inner  angle,  or 
two  ovules  attached  to  the  angle.  The  styles,  three  in 
number,  are  sometimes  united.  The  fruit,  which  is  dry  or 
fleshy,  is  composed  of  three  distinct  carpels,  or  forms  a  cap- 
sule or  a  nuculanium,  with  three,  rarely  with  two  or  a 
single  cell.  The  capsule  is  usually  marked  with  very  pro- 
minent membranous  wings,  or  spinous  points.  The  nucu- 
lanium sometimes  contains  three  unilocular  nucules    some- 
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times  a  nucleus,  with  three  monospermous  cells.  Each 
seed  is  composed  of  a  proper  hitegnmetit  of  tio  great  thick- 
ness, immediately  covering  a  somewhat  curved  embryo. 

TliiH  funiily,  ia  wIulIi,  anion^  others,  are  placed  the  genera 
Maljiighia,  Bri/sonima,  Ht/jHage,  Gaudicliauilia,  Baiiisleria,  &c., 
ia  allied  to  the  Acerinea  and  Hypericinca;.  It  \»  ditttinguished 
from  the  former  by  its  long-cluH-ed  petals,  munodelphous  sta- 
mina, (Uid  munoitponnous  cells;  from  the  Hyperiuineie  by  its  de- 
finite etamino,  monospemiouii  cells,  &c.  We  here  include  the 
);eiii]S  Jisculiis,  nliich  forms  the  family  of  ffijymcaslaaea:  of  M. 
(le  Candollc. 

[The  properties  of  the  Miilpighiaeeie  are  litllc  known.  The 
hairs  of  some  spei-ies  arc  pungent.  The  fruit  of  severnl 
is  eaten  in  the  Weut  Indies.  The  hark  of  the  Horse- 
chestnut  ia  bitter  and  agtringent. — Ta  ] 

Family  CXI, — Euythhox^'LEj:,  Kunth. 

TaBE-'i  or  Bhriibs  with  alternate  or  opposite,  generally 
glahroua  leaves,  furnished  with  nxillar  stipules.  The  flowers 
are  small,  pedicellate,  baviug  a  jwrsistent  calyx,  with  five 
deep  divisions,  and  a  corolla  of  five  petals,  which  are  desti- 
tute of  claws,  and  furnished  internally  with  a  small  scale. 
The  Btamina,  ten  in  number,  are  monadelphous.  The 
ovary  ia  unilocuhir,  containing  a  single  pendent  ovule,  or  it 
baa  three  cells,  of  which  two  are  empty.  From  the  ovary 
spring  three  styles,  which  are  sometimes  distinct,  sometimes 
united  nearly  to  their  summit.  The  fruit  is  a  monosper- 
mous drupe,  containing  an  angular  seed,  of  which  the  bard 
and  horny  endosjwrm  contains  an  axile  and  homotrope 
embryo. 

Thia  little  family  is  composed  of  the  genus  ErifSirorj/lmn, 
n-hich  was  formerly  placed  among  the  Malpighiaceie,  and  n  new 
l3^niiB  established  hy  M.  Knnth,  nnder  the  name  of  Srthia.  It 
<liff(>r«  from  the  Miilpighiiueffi  in  its  appendiculate  pctule,  its 
monmipcniioiis  fruit,  and  in  linvitig  an  eiid(i»|)erm  tn  its  embryo. 


! 
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Family  CXII. — IVbsLiACi;^,  De  CemtL 

Cedreleae,  Brown* 

Trees  or  shrubs  with  alternate,  simple  or  compound 
leaves,  destitute  of  stipules.     Flowers  sometiDies  solitary 
and  axillar,  sometimes  variously  grouped  in  spikes  or  ra- 
cemes.  Calyx  monosepaloufl,  with  four  or  five  more  or  less 
deep  divisions.     Corolla  with  four  or  five  vmlvai:  petals. 
Stamina  generally  double  the  number  of  the  petals,  rarely 
of  the  same  or  a  greater  number.     They  are  always  mona- 
delphous,  and  their  filaments  form  a  tube,  whidi  bears  the 
anthers  sometimes  at  its  summit,  sometimes  at  its  inner 
surface.    The  ovary  is  supported  upon  a  hypogynous  an- 
nular disk*     It  has  four  or  five  cells,  generallyreontainiiig 
two  ooUatend  and  superimposed  ovules.    The  style  is-dn- 
jde,  terminated  by  a  stigma  which  is  more  or  less  deeply 
^vided  into  four  or  five  lobes.    The  fhnt  is  sometiflMs 
dry,  cafpffuhr,  opening  by  four  or  five  septifsrstts  ^raivei  {* 
sometimes  fieshy  and  drupaceous,  and  occasionally  unilo* 
cular  through  abortion.     The  seeds  are  composed  of  an 
embryo,  sometimes  enveloped  in  a  thin  or  fleshy  ^foA^ 
sperm,  which  is  wanting  in  other  genera. 

The  genera  Ticorea  and  Cusparia,  which  were  at  first  placed 
in  this  family,  have  been  transferred  by  Mr  Brown  to  the  Ru- 
tacese.  The  same  botanist  has  formed  of  the  genera  Cedrda  imd 
Stoietenia  a  distinct  family,  under  the  name  of  CedrdetB.  But 
Professor  De  Candolle  has  merely  made  it  a  trihe  of  the  Melia- 
cen.     This  family  is  divided  into  two  natural  tribes  : 

1.  True  Meliace^  :  CeUs  of  the  fruit  containing  one  or  two 
seeds  without  wings  or  endosperm ;  embryo  reversed ;  cotyle- 
dons flat  and  leafy,  or  thick  and  fleshy.  Ebc. :  Gerutna,  Hu*- 
ndrich  Tuxrtsa^  Quivma^  StrigiUa^  Sandaricum^  MeUa^  TrickUkh 
Guarea,  8ic. 

2.  Ceduelejs.  ;  Cells  of  the  fruU  polyspermou&,  seeds  gene- 
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nilly  wiiig-eil,  fiiruiDlied  with  a  flesliy  eiidogperm,  embryo  er^;!, 

rotylpdniia  lenfy.     Ex, ;  Crdrtfa,  ^iriHenia,  hv. 

This  family,  \rhich  is  nllied  tu  tlie  Sapiiidncete  and  Am|>eliile», 

tiifFcn  from  tliein  in  having  its  Htaniiua  alwuys  niciiiiulel|)liont>, 

and  in  the  sti-upture  of  its  fruit. 

[Thfi  hark  of  CaucUa  alba  is  aromatic  and  tonic.    The  root 
of  Melia  Asalarach  i»  aiitlielnilntic.     Mahogany  is  the 
wood  of  Sa^etrnia  Ma/iaffonl,  llie  hark  of  which,  and  of 
S.frbrifuga,  ia  tonic.     The  pulpy  pericArp  of  Melia  A^  I 
dnraehla,  like  that  of  the  Olirc,  yields  oil.    The  fruitt  df  | 
dome  Indian  Hperies  are  eAt«n. — Tn.] 


Family  CXIII. — Sapindace^,  Jum. 

This  familjr  ie  composed  of  large  Iroea  or  sKruhs,  some- 
times of  lierbaceoua  and  twining  plants,  bearing  alteraatQ 
Rud  generally  imparipiiinate  leaves,  sometimes  funiiehed 
with  tendrils.  Their  calyx  is  composed  of  four  or  tive^pals, 
which  arc  free,  or  slightly  united  at  the  base.  Tlie  corolla* 
which  ia  sometimes  wanlintr,  i«  generally  formed  of  four  (* 
five  pelak,  nhicli  nrc  sometimes  naked,  Hometimea  glandu- 
liir  near  their  middle,  where  tliey  Rometinicis  hear  a  petaJi^d 
lamiua.  The  stamina,  which  are  double  the  number  of  tb« 
petals,  are  free,  and  applied  upon  a  flat,  lobed,  hypogynouf. 
disk,  which  fllls  all  the  bottom  of  the  flower.  The  ovarj  I 
IB  three-celled,  each  cell  generally  containing  two  aupeTr,! 
imposed  ovules,  attacked  to  its  inner  augle.  The  style  ii, 
tiimple  at  the  base,  trifid  at  the  summit,  which  is  termi- 
nated by  three  sUgmas.  The  fruit  is  a  capsule,  sometimei, 
vesicular,  with  one,  two,  or  three  cells,  each  containing  « 
single  seed.  The  seeds  are  composed  of  a  lai^e  embryo, 
having  its  radicle  curved  over  tlic  cotytedoiia,  and  destitute 
of  endosperm. 

This  family  has  keen  divided  into  three  tribes,  in  the  follow^  ' 


ingn 

1.  PAULLrai«:  Petals  nppendicnlate  ;  diak  formed  of  distinct 
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glandiyphoed  between  AepetdiaiidvtaMHiift;  ormrfwiA  tfcvee 
moiuMpeniioiit  ceDi;  tvisiag  heibe  or  thnibfy  ftmuabed^  irilli 
tendnua    az*  *  GBftne^pctiMiMy  ^^viflwy  SfvytuuMf  M^tttufkiuiki* ' 

8.  Sapimdaobjb  t  Petab  not  ifvpendieahtey  but  giandnlnrnr 
bearded,  rarely  naked;  disk  annular,  or  MHietiBMS  f^aiida nmitnd 
together;  orary  with  two  or  three  mono«iMnnoni(9a]I«;,tv)ew 
or  ahrdbe  not  twioing;  Ebu :  Sitpmdmt,  TU&m^  Sekmkhlm,  A* 
pkoriOf  7%ommaf  C&pama,  kic» 

3.  DoDONjBACBjB :  Potali  famished  with  a  aeale  at  their  baae; 
ovary  with  two  or  three  celli,  oontandng  two  ovules ;  pericarp 
vesicular  or  winged ;  embryo  having  its  eotytedimt  spirtSy 
twisted*    Ex. :  Kohtyienaf  DodomBOy  he 

[The  fruits  of  several' species  are  eatoi ;  but  di^  lenveii  of 
many  are  poisonous.  The  fruit  of  SapmiJuw' Sduomtfia 
b  soapy,  as  its  name  implies,  and  used  for  wtulilBg  ItiMn. 
— Tb.]  .... 


*  Family  CXIV. — ^PoLTOAL£J^  Ju9$i 

In  this  family  we  find  herbaceooa  planta  or  ahrdbe,  with 
alternate,  simple,  entire  leaves,  and  solitary,  axillar,  or 
spiked  flowers.  The  flowers  are  composed  of  a  calyx  of 
four  or  five  sepals,  laterally  imbricated  previous  to  the  ex- 
pansion of  the  flower,  and  of  which  two,  sometimes  more 
internal,  are  petaloid  and  coloured.  The  corolla  is  formed 
of  from  two  to  five  petals,  sometimes  distinct,  sometimes 
united  together  by  means  of  the  filaments  of  the  stamina, 
which  form  a  tube  split  on  one  side.  The  stamina,  wliich 
are  generally  eight  in  number,  are  monadelphous.  Their 
androphorum  is  divided  above  into  two  pliabmges,  each 
bearing  four  unilocular  anthers,  generally  opening  at  the  tip. 
More  rarely,  the  stamina  are  from  two  to  four,  and  free. 
The  ovary  is  sometimes  accompanied,  at  its  base,  by  a  hy- 
pogynous  and  unilateral  disk,  or  formed  of  two  lateral  and 
lamellar  appendages.  It  has  two,  more  rarely  one  or  three 
cells,  each  containing  one  or  two  ovules.     The  style  is 
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long,  usually  curved,  and  bearing  a  lioltow,  two-lubed, 
unilateral  stigma.  The  fruit  is  a  capsule  or  a  drupe.  la 
the  former  case,  it  has  two  oiie-seeded  cell»<,  and  opens  into  I 
two  scptiferous  valves.  In  the  latter  case,  it  is  uiiUocnlar,  f 
one-seeded,  and  indcliiscoDt.  The  seeds  arc  pendent)  gene-  J 
rally  accompanied  by  a  kind  of  caruncle  or  arillus  of  divetv  J 
sified  form.  Their  embryo  is  sometimes  placed  in  a  fleshy  ' 
endosperm,  atid  sometimes  destitute  of  endosperm. 

Tlie  genus  PtJi/gala  was  at  first  placed  by  Jussieu  in  the  fii- 
mily  of  Pedicularefi.  My  fnllicr,  sliewing  the  corolla  to  he  truly 
polypetulous,  pointed  out  the  necessity  of  forming  of  it  a  dis- 
tinct family,  which  Jui!sieu  afterwards  established  under  the 
name  of  Polygalese.  This  family  approaches  in  the  general  form 
of  its  flower  lo  the  Legnminosa)  and  Fumaria; ;  but,  on  account 
uf  its  characters,  it  ought  to  be  placed  nctir  the  Droserocea:  and 
the  Tremandreffi  of  Brown.  Besides  the  gcnns  Polygala,  it  con- 
tains the  genera  Sahmonia,  Conte^ierma,  Badiera,  Soulataea, 
Krameria,  &c. 

[The  root  of  Pm/gala  Senega  is  stimulant,  diuretic,  diapho- 
retic, and  purgative.  ICxtract  of  ratouhia,  the  root  of 
Krameria,  is  used  to  adulterate  or  improve  port  wine. 
The  roots  of  the  plants  of  this  family  are  generally  hit- 
ter, and  more  or  less  astringent. — Ta,] 


Family  CXV. — TnEHANoaEx,  Browft. 

This  little  family,  which  is  formed  of  tlio  two  genera 
Tremattdra  and  Tetratheca,  is  composed  of  shrubs  having 
the  general  appearance  of  heaths,  all  natives  of  New  Hol- 
land, bearing  alternate  or  verticillate  leaves,  without  sti- 
pules, simple  or  toothed,  and  often  furnished  with  glaudular 
hairs.  The  flowers  are  axillar  and  solitary.  The  calyx  is 
composed  of  four  or  five  uueqiml  sepals,  placed  close  to- 
gether in  the  form  of  valves,  previous  to  the  expansion  of 
the  flower,  and  caducous.  The  corolla  in  composed  of  four 
or  five  e<|ual  petals,  alternate  villi  (he  sepals,  and  longer 


i 


we  plfused.  m&  iNoni  ^9fpo(ike<-llM>pelifl8.  Theiii  aiiliMM^ 
uddch  .hav#  two  or  four.  ^itUs,  o|mi  «t  >  .tli«ir  muMm^  'Iqit'jtti 
•mallliola jor  a  ]piiid  of  tube.  Tlie ovary  it  ohqMbI^ 
prei^ed)  with  two  cells,  each  oontainuig  two  oi: 
d^t  ovules.  The  style  is  terminated  by  one  or  tva  atig^i 
iQa^.;  ^ad  the  fruit  is  a  compressed  biloculur  oipaule,  o§^ik^ 
i^g  by  two  yalvesy  which  are  septiferous  in  ikbe  mJAJB^ 
The  seeds,  which  are  inserted  at  the  upper  part  of  thtt  liimkt 
sepimenty  are  terminated  by  a  caninculate  nppnndngfii  The 
embryo  is  erect  in  a  fleshy  endosperm. 

This  family  has  many  pcMnts  of  affinity  to  die  Poljfgaloai,  firom 
which  it  differs  in  having  its  stamina  free,  its  anUiers  two  or 
fonr-oelled,  its  corolla  regular,  and  to  the  Droseraceae,  firom 
which  it  is  distiBgoished  by  its  aathen,  the  oeUii  of  its  ovary, 
which  contain  only  two  or  three  ovules,  &c. 

*  Family  CXVI.-^Fumariac£J^  De  CcouL 

The  FnmariaeesB  are  all  herbaceous  phmta,  destitute  dlfj< 
milky  juice,  and  furnished  with  alternate  compound  leaves,  ' 
having  a  great  number  of  narrow  s^meuts.     The  flov^eiw  . 
are  rather  small,  and  generally  disposed  in  terminal  apikes^  * 
Their  calyx  is  compoRed  of  two  very  small,  oppoaite,^  flat,' 
and  caducous  sepals.     The  corolla  is  irregnlar,  tubaiarr^ 
formed  of  four  unequal  petals,  sometimes  slightly  unfted  ' 
together  at  their  base.      The  upper  petal,  i^hicb   ia  dw  ^ 
largest,  is  terminated,  at  its  lower  part,  by  a  short,  enr^Ml  '^ 
spur.     The  stamina,  six  in  number,  are  diadelphous,  ^f' 
form  two  androphora,  each  of  which  carries  at  ila  saimnit 
three  anthers,  the  middle  anther  two-celled,  the  othera-oM' 
oeUed.     The  ovary  is  unilocular,  and  contains  four  er*a^ 
great  number  of  ovules  attached  to  two  longitudiBal  t9^^ 
phosperms,  correq>onding  to  each  suture.     The  a^pla  is*' 
short,  siirmoonted  by  a  depressed  stigma.     Tli«  Irait^ia 
sometimes  a  globular  akeniarai  mooospemama    i 
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abortion,  BometimM  a  many-s«ed«d,  ttvo-vidv«d,  oocasiotially 
veuculiu-  eapflult'.  Th«  seerfa  are  globular,  fiiriuRlied  witJV 
a  carunriila,  aiid  roiitaining,  in  a  flrsliy  en<lns]t(>riD,  a  Binalt, 
somewhat  UutiiI,  Rometimea  piirved  and  traiisvorse  embnrtt" 
This  family,  composed  of  the  g'enus  Fiimaria  and  the  genera 
formed  of  il«  diflferent  appcipH,  as  Cnn/rinlU,  Dictiftrn,  Ct/itie<^ 
not,  JtCn  ii  diitinguishcd  from  the  PapnTerncoie  by  (he  nbsenOe 
of  milky  jairc,  the  irregular  corolla,  and  the  siic  diadelphona 
Btamina. 

,    [TTiia  fiojiily  doe*  not  contain  any  noxious  plants,  hni  iti 
properties  geem  to  be  nf  little  importance,  altbangh  *< 
tMr«  .of  the  *pecieH  are  diaplioretlo,— Tn.] 
M  tf 

,YM,->  Family  CXVII. — Papaveraceje. 

Gmera  (^  Ote  Papaverart^fe  rf  Jassiai,  and  of  l/if  Podnphylleffi 
o/De  CandolU. 

Herbaceous,  or  more  rarely  swffrutescent  plants,  with 
altemsto  leaves,  which  are  simple  or  more  or  leas  dwply 
cut,  generally  abounding  Id  a  vrliiu  ur  yellowiBli  milky 
j<uc«.  Tho  flowers  arc  solitary,  or  dixjiosed  iu  cymes  or 
braocbed  raceiaeo.  The  calyx  in  formed  of  two,  very  rarely 
three  ooucave,  very  caducous  sepalit.  The  corolla,  wblch 
is  somutimes  wanting,  is  composed  of  four,  very  rarely  of 
six  flat  petals,  which  are  plaited  and  puckered  previniui  to 
their  expansion.  The  stamina,  which  arc  very  numerous, 
are  free.  The  ovary  is  ovoidal  or  globular,  or  narrow  and 
apf>roachiDg  to  linear,  one-celled,  containing  very  iiumerooa 
ovules  attached  to  trophosperms,  which  project  in  tba  form 
of  laminu-  or  false  dissepiments.  The  style,  which  is  I'ery 
abort  or  scarcely  distinct,  is  terminated  by  as  manystiginaa  . 
as  there  are  tropbosperins.  Tbc  fruit  is  au  ovoidal  capsule^ 
erowned  by  tbe  l^tigmH,  indelnscent,  or  opening  by  {lorea 
usdar  tbe  stigma ;  or  it  U  elongated  in  the  form  of  a  pod, 
npming  by  two  valves  or  breaking  acmas  by  articulatioiu. 


ISU M^iai-rnhMk*  ar^^wmMj'fweini^mmiii  are  eomfomiAbi 
mftHUfmr  -inttgiiia^at^^tometi— »  bearioga  Mad  of  .8imU 
-ieali)r€aniiielil%  iaAi^fa  flcaby  «iidoflpertti>  iawhieh  is 
plaetd  a  Toy  fiitell  tylitdrical  embiyo»  •.-  ^  

''''ML  de  JiuaiaEi'iiiiitiMl  witk  hit  PaparroracMP  the  gmm  Amhi- 
'^ib^  wUch,  on  being  better  escaonined,  bftg  beedme  tketypeHafim 
dMact  family*    Tlie  geneia  of  tftie  Piqpovcnieeit  are  Afwer^ 

JD^^IflaOfl^  iliOIBMapffMy'  jScMfwIfUlrUI^  jf\lD00lll%  JuBMtHtOf  CRot/r 

We  nake  to  thif  ftnuly  PodtBphjfihm  and  ^itjgbnomth  wikh 
{Mam  oae  of  the  tribes  of  ]>e  GaadoUe's  £uiuly.  of  .PpdophyUo9» 
ia  whicb  be  miitea  norepver  thp  genera  Caiamka  and  .Bydra- 
pekiff  wbich  form  an  entirely  diatinet  jGunily^  bcilon^ging  to  the 
Monocotyledones.     See  Cabombue* 

[Many  of  the  PapayeraoesB  are  possessed  of  a  narcotic  pro- 
perty. Opium  is  tbe  concrete  milky  jmoe  of  Papaver 
album.  The  seeds  of  the  Poppies,  however,  yield  an  oil 
which  is  perfectly  free  of  deleterious  jMroperties,  and  is 
^  used  in  food.  Other  species  of  this  family  are  purgative, 
emetic,  and  diaphoretic,  as  Satiguinaria  canadmm.^rn.'i 


♦  Family  CXVIII. — Cruciferje,  Jwfs. 

One  of  the  largest  and  most  natural  families  of  the  y^e^ 
table  kingdom,  composed  of  herbaceous  or  sometimes  suf-* 
frutescent  plants,  most  of  which  grow  in  Europesi  Their 
leaves  are  alternate,  simple,  or  more  or  less  deeply  incised; 
their  flowers  disposed  in  spikes,  or  in  simple  or  paniculate 
racemes.  The  calyx  is  formed  of  four  caducoos  sepals,  two 
of  which  are  sometimes  swelled  out  at  the  base.  The  co-» 
rolla  consists  of  four  unguiculate  petalsf  placed,  opposite 
each  other  in  pairs,  so  as  to  represent  a  cross  (whence  the 
name  of  the  family).  The  stamina,  six  in  number,  are  te* 
tradynamous,  that  is,  there  arc  four  larger  placed  close  to 
each  other  in  pairs,  and  two  smaller,  opposite  to  each  othen 
At  the  base  of  the  stamina  there  are  seen  upon  tii^  jrecap- 


HYFOPETALIA— CnUCIFEU-E. 


taole  twn  or  four  glands,  one  between  each  pair  of  lar|^ 
staminn,  mid  a.  larger  one  undor  each  of  tb«  amall  Btainina. 
The  ovary  is  more  or  lesx  elongated,  with  tn-o  cells  se- 
parated by  a  false  dissepiment.  Each  cell  contains  one  or 
more  ovules  attached  to  the  outer  edge  of  the  memhranoufl 
diasepitnent,  which  is  merely  a  prolongation  of  tha  two 
sutiiral  trophoeperms.  The  style  in  short  or  almost  nonik 
and  seems  a  continuation  of  the  disiiepiment :  it  is  tormi> 
nated  by  a  two-lobed  stigma.  The  fmit  is  a  siliqua  or  b 
silirula,  of  variable  form,  indchiscent,  or  opening  by  two 
valves.  The  seeds  are  attached  on  each  side  of  the  di^  | 
sepiment.  Their  einbrj-o  is  immediately  covered  by  tha 
proper  integument,  and  is  more  or  less  bent  upon  itself. 

Tlie  genera  which  compose  this  family  are  exceedingly  nn« 
merou».     Linnmia  divided  them  into  two  orders,  according  at    ' 
the  fruit  is  a  stiicula  or  a  siliqua.     In  the  first  of  these  order! 
we  find  among  others  the  genera  Zepir/fu/ii,  Tlilasfri,  ttatit,  Mya- 
gnttn,  CoekUaria,  Iberis,  Luaaria,  Ac;  in  llie  other  the  genera 
Chfiranthiis,  SlsynJ/rium,  Hesperis,  Bmssica,  Enica,  Sinapu,  &tlm 
QTht>  Cruciferee  are  more  or  less  acrid  and  stimulant,  and 
are  considered  as  antiscorbutic     Mustard,  the  seed  of  { 
Sinapit  nigra,  is  extremely  acrid,  and  is  appUed  external- 
ly as  a  mbefucient  or  epispasttc     Tlie  Horse-radish,  the 
Cress,  the  root  of  Raphanw  imtrilimuf,  and  many  other 
species,  are  equally  pungent ;  the  seeds  contain  fixed  oil, 
which  is  extracted  Iroro  those  uf  some  species.     When 
llie  acrid  pruiciple  is  corrected  hy  an  abundant  mucilage, 
Ibe  plants  Wome  useful  as  food,  as  is  the  case  with  the 
WaterM:ress,  the  Sea-kale,  the  Fleld-mnslard.     Cultii«- 
tion  diminishes  the  acrimony,  so  as  to  render  some  spectec    . 
almost  destitute  of  it,  as  in  the  numemns  varieties  of  the 
C«hha)?«  and  Turnip.— Ta.] 


,  Family  CXIX. — CappabidE/i:. 

''^BeitBAcBOus  or  woody  plants,  bearing  alternate,  simple 
or  digitate  leaves,  aecempanied  Bt  their  frnse  hy  twe'fbluu 
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M^i  siiptel^^  Thieir  ^bi^M  atti  *  teriilit»il, '  spSk^  cirni^ 
eei^ed,  or  axillai^  dud  fiblitln^.'  Ttief  dflyj^  is*  compdiM  »df 
feiii^Gaducdus  sep^lk,'  Yefy  rarely  iinliid  together  ^at 'flic^ 
base.  The  corolk  is  fbhned  of  four  6^  five  equal  ^(^AA^ 
eqiiail  petals.  The  stamina  are  gometimed  definite  "i^&r^ 
frequently  indefinite.  The  tyvary  is  simple,  dfteti  'MiklP 
upon  a  more  or  less  elongated  support,  which  beanlM 
tiame  of  podogynum,  at  the  base  of  which  are  ins^fted  Aitf 
stamina  and  petals.  It  ha[s  a  single  cell  containitig's^^^et^ 
trophosperms  projecting  ih  the  form  of  plates  or  fklsler'diB^ 
sepiments,  bearing  a  great  number  of  ovnles.  The  fHiit'is' 
dry  or  fleshy.  In  the  foiWer  case,  it  is  a  kind  6f  tncfrfe  W 
less  elongated  pod,  opening  by  two  valves,  ad  in  tnostrdf 
the  Cruciferse.  In  the  latter  case,  it  is  a  unilocular,  metny'^ 
seeded  berry,  of  which  the  seeds  are  either  parietal,  -e^'iar^ 
scattered  in  the  pulp  of  which  the  fruit  is  condpo^dd.'^^Tbdiy 
seeds  are  generally  reniforfn,  composed  of  a  dry,  crtisititi^' 
bus  episperm,  which  immediately  covers  a  sothewlisLt^d'iifVM 
embryo,  destitute  of  endosperm.  -»  .  i .  \> . » 1 1. 

Of  the  genera  which  compose  this  family,  we  may  mention 
the  following  :  Copparis,  Cratcevay  Morisoniay  JBosciay  Ckome^ 
&c,  M.  de  Jnssieu  placed  in  his  family  of  Capparidese  several 
genera  which  have  become  the  types  of  distinct  families.  Thus 
Reseda  forms  the  family  of  Resedaceee :  Drosera,  I^ctmassia, 
Atdrovanda^  and  DioncBay  the  Droseraceae  ;  Marcgrtxvia  and 
Norantea,  the  Marcgraviacese. 

Tlie  Capparidese  have  the  most  intimate  affinity  to  the  Crtici- 

fersB,  but  differ  from  them  in  having  their  leaves  furnished  with 

stipules,  their  numerous  stamina,  and  the  structure  of  their  fruiu 

[The  properties  of  these  plants  are  similar  to  those  of  the 

Cruciferse. — Tr.] 


Family   CXX. — Resedace^,  De  Cand. 

Plants  generally  herbaceous,  rarely  suffrntescent,  with 
alternate  leaves,  destitute  of  stipules,  and  oflen  having  two' 
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glandi  at  tlwir  baee.     The  flowers  form  simple  and  tcnni- 
nal  HpikcB.     The  calyx  has  from  four  to  eix  deep  and  per-. 
BiBteiit  divisions,     Tlie  corolla  is  composed  tif  tlie  Bam^'l 
number  of  |>ctals  alternating  tvitb  llio  sepals.     T)ic  petalf  I 
are  generally  composed  of  two  parts,  a  lower  entire  par)^  j 
and  an  upper  divided  into  a  greater  or  leRS  number  of  seg^ 
mentB.     Tlie  stamina  are  generally  in  indeterminate  nun]^~  I 
bcr  (from  fourteen  to  twenty-six) ;  their  filaments  free  an^' 
hy])ogj'iiouK,  tlicir  anthers  two-celled,  each  eell  opening  l^ 
a  longitudinal  groove*      Externally  of  ihe  stamina,  tliat  i^    , 
between  them  and  the  petals,  is  a  kind  of  annular,  glandi^- 
lar  mass,  more  elevated  on  the  upper  side,  and  tlius  fornk^    | 
iug  a  hypogynous  disk  of  a  peculiar  kiud.     The  pistil, 
which  is  slightly  stipitate  at  its  base,  appears  formed  by  the 
intimate  union  of  three  carpels,  and  is  terminated  above  by 
three  borne,  each  bearing  a  siigma  at  its  summit.     The 
ovary  has  a  single  cell,  open  at  the  tup,  containing  a  great   ' 
UUiuber  of  ovules,  attached  In  tbree  parietal  Irophosperm^ 
which  arc  remarkable  for  not  corres)>onding  to  the  stigmaa,    I 
but  alternate  wiili  them.     The  fruit,  which  is  very  rarely.  T 
fleshy,  is  commonly  a  more  or  lei^s  elongated  capsule,  d^  | 
turally  open  at  the  summit,  which  is  terminated  by  thr 
angleti ;   it  is  one-celled,  aud  the  seeds  are  arranged  npoa 
three  parietal    tropliosperms.     Tlie  seeds,  which  arc  very, 
frequently  kidaey-sbaped,  are  composed  of  a  ratJier  thicji 
integumeut,  a  very  thin  ileshy  endosperm,  asd  an  embryo   I 
bent  ^>  the  form  of  a  horse's  shoe. 

This  ftmily  contuns  only  the  genos  Iteufdn  and  the  Oehrtf 
deiiu  of  M.  Detile.     The  genus  Reseilu  was  pluced  by  Jussies '  I 
in  the  family  of  Capparidew,  and  it  must  be  allowed  to  hare"^ 
considerable  affinity  to  tliat  fiimily,  and  ecpeeially  to  the  genua' 
Ownur.     But  M.  Trialan  fAnn.  da  Mus.  dUUL  Nat.)  has  mods '  * 
it  the  type  of  a  new  family,  whirh  has  been  adopted  by  M.  do 
CandoUe,  and  which,  by  the  first  of  these  bolauists,  was  placed 
between  the  Passiflorea:  and  Cisteai,  but  nearer  the  latter.     In 
bis  CvUtcUutca  Botanica-,  U  xxiL,  tAi.  J.  Lindley  has  given  quite 
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*diATent  explanation  of  the  flan-er  of  the  Heteda.  ,  Se  coasi- 
clers  the  cslyx  ai  a  commim  involucre,  euk  petal  as  a  Merila 
flower,  and  the  nectary  or  disk  a  proper  caly^x  whiclk  Borroniul* 
A  hermaphrodite  flun-er  composed  of  the  itamina  and  pitfiL 
Agreeably  to  tliU  view,  Mr  Liudley  briugH  the  Re««dac««e  neaf. 
the  EuphorbiaccK,  which  present  a  eumsirhat  eiiniJar  dispositiatii 
We  think,  however,  that  tliiit  family  cannot  be  separated  firon 
the  Capparide»  and  CisteK.  .  i 

[Restda  Ittteolft  affords  a  yellow  dyei  but  the  properti#%jQJ[ 
thifi  family  are  little  known. — Tr.]  •,,,„„vt 

1„  I        F+KW-y  CXXI.— Flacoubtiane-e,  £k^ "'  "  '"'"'* 

■ '■  Bixiaeai,  Kunth.  n'-     •■[».,.. 

Shrubs  with  alternate,  Bimple,  eatirc,  often  coriaceoaa, 
persistent  leaves,  destitute  of  stipules,  and  pedunculate,  ax- 
illar,  often  unisexual  and  diwcious,  at  other  times  hermar 
phrodite  flowers.  Their  calyx  is  formed  of  from  three  to 
seven  sepals,  whiuh  are  distinct,  or  slightly  connected  at 
the  base.  Tlie  corolla,  which  is  sometimes  wanting,  is 
composed  of  five  or  seven  petals  alternating  with  the  eepals. 
The  stamina,  which  are  determinate  or  indeterminate  in 
Dumhcr,  aud  inserted  at  the  circumference  of  a  hypoeyarmK 
annular  disk,  which  is  rarely  wanting,  have  their  HIameats 
free,  and  their  anthers  two-cctlo<l.  The  ovary  is  sessile  or 
stipitate,  globular,  one-celled  in  all  tlie  genera  of  the  ftuutly 
excepting  Flacourtia,  in  which  it  has  frcm  six  to  nine  cells. 
In  the  former  case,  it  contains  a  considerable  number  «4' 
ovides  attached  to  parietal  trophosperma,  the  number  of 
which  is  the  same  as  that  of  the  stigmas,  or  o(  the  lob^  of 
the  stigma.  The  fruit  ia  unilocular,  except  iu  tlactMrtia^ 
It  is  indehiscent,  or  dehiscent,  and  each  of  the  valve«  bcdus 
a  trophospcrm  on  the  middle  of  its  inner  face.  In  (^enovl 
the  proper  tegument  of  the  seed  is  flo^hy,  and  the  embno, 
which  19  homotrope  and  straight,  is  placed  in  the  «eatr«  ttf 
tlu  fleshy  endosperm. 


inTOPETAUA.— CISTE*.  J03 

T1i«  ^nera  which  M>nipnHe  this  tiunily  do  not  ieem  to  us  to 
be  jTPt  rttry  well  dctfmiined.  Their  general  easeutiol  chomuter 
coniiitd  in  pArieltd  placentas,  simple  vr  more  fn^quently  ramified 
in  the  form  uf  reins,  vrhUh  line  the  inner  nail  «f  the  ovttry,  a» 
we  haye  ntreiuiy  remarked  in  the  tribe  of  ButomeK  belonging  to 
the  fiunily  of  Aliema(;e».  Perhaps  it  might  be  expedient  to 
iraite  with  the  Fl&courtianen  the  family  of  BiKinew,  establish v4 
by  our  learned  frieud  Professor  Knutb,  and  whiuh  aeems  to  ii» 
not  to  differ  eRHenlially  from  it.  The  principal  genera  which 
compose  tlie  Flacourtianeie  are  flaeourtia,  Houmea,  Kiggetliiria, 
En/thrmtpermum,  &c.  This  family  in  related  to  the  Capparidete, 
from  which  it  differs  chiefly  in  having  the  embryo  destitute  of  a 
flcMhy  endosperm,  and  the  seeds  iuserted  on  the  middle  and  not 
on  the  edge  of  tlio  valres.  It  bos  aUo  some  affinity  to  the 
Cisteca  and  Tiliacea. 


"**'  •  Family  CXXII.— Ciste.e,  De  Cand. 

*■  '■  ■'  Some peiufra  <f  tke  Oisti  rfJiuneti, 

W    ,11,1. 

.-*! Amk  ut^R  or  (Kreiiuial  Iierbaceous  plants,  or  slirubs, 
bearing  entire,  often  opposite  leaves,  sometimes  furDi^hed 
witli  stipules.  The  tluwcrs  arc  a.'cillar  or  tcrmiual,  Bolilary 
or  spiked,  iu  racemes  or  in  ecrtulcs.  Their  ealyx  lias  tliree 
or  live  very  deep  divisions,  so tnetimca  eijual,  sometimes  un- 
e<(u&l,  with  two  mure  cxttn-tial.  The  corolla  has  five 
puekored,  very  caducous  petali^t  epread  out  in  a  rosaceous 
term,  and  seMile.  The  etamiua  arc  very  uumerous  and 
free ;  the  ovary  globular,  rarely  unilocular,  more  cummouly 
with  five  or  tcii  cells,  contiiining  seicral  ovules  ijiserlul  at 
the  inner  edge  of  the  dtssepimeutA.  In  the  unilocular 
ovary,  the  ovulea  are  alla^lied  to  parietal  trophesperms. 
The  style  and  stigma  are  simple.  The  fruit  is  a  globular 
capsule  enveloped  in  the  calyx,  wbicU  is  persistent,  with 
one,  throe,  tive,  or  oven  ten  ccUx,  and  oponiag  by  tLrce, 
iive,  or  ten  valves,  each  bearing  one  of  the  diseepimeuts 
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aod jwe^^r  the  tcopbospenns  on  the  middlo  of  itji  inner  tauy 
fac&^^;,^p  seeds,  wLicli  are  l>''^ty  numiiroua  in  each  ocl^ 
coauun  an  embryo,  whicli  ia  more  or  less  curred,  or  spirally 
m^ted,  in  a  6cithy  endosperm. 

^,  Tbis  sTuall  ftuuily  rootttisN  only  the  f^nera,  Ciatv*  and  Setiam- 
4^nttum.  As  proponed  by  Juesieu  in  bU  Gvnera  THarUoriiK*,  "fl 
i^pntained  the  gfnora  T'lWu,  PijMtrea,  Pirigae^  and.  T'lMOUfiMoJ 
v^ch  now  form  tlic  famiJy  uf  Violiiriew. 
j^,,[^p[ll^  Jvaiooua  substance  cidlcd  Labdanutn,  used  ma  ut'  wts 
«U)!:    !  Mpls  of  perfumery,  is  coUccteil  i'rum  Citttu  mf  I'cv*. — -Tifc} 

Jw.lw»1.*>l-<--'/     -tMiVnlr^ ■'    '        ■,U..,-1..jr 

HfcllBACEOus,  annual  or  perennial,  rarely  Huffi-ufescent 
plantii,  baviiig  alternate  leaves,  ortcii  fumisbed  with  glan- 
dular and  pedicellate  hairs,  and  rolled  in  the  form  of  a 
crosier  previous  to  tbcir  development.  The  calyx  is  moao- 
eepaloue,  with  Ave  deep  divisions,  or  with  five  distinct  se- 
pals. The  corolla  is  composed  of  five  flat  und  rt^ular  pe- 
tals. The  stamina,  five  in  number,  sometjmcs  ten,  alter- 
nate with  the  petals,  and  are  free.  Sometimes  there  an 
appendugeii  of  various  forms  on  the  face  of  each  petal-  TbA 
stamina  are  generally  porigynous,  and  not  hj-pogynoas,  w 
tlicy  have  hitherto  been  represented.  The  ovary  is  on»- 
celled,  rarely  two  or  three-celled.  In  the  former  case,  it 
contains  a  great  number  of  ovules  attached  to  three  or  fiv« 
simple  or  bifid  jiarietal  trophusperms.  In  the  other,  tfae 
dissepiments  appear  formed  by  the  tropliosperms  projecting 
in  the  form  of  plates,  which  meet  and  unite  iii  the  ccoti* 
of  the  ovary-  The  stigmas,  generally  of  the  same  number 
as  the  trophosperms  or  the  cells,  are  so^sile  and  radiatioe. 
The  fruit  is  a  capsule,  with  one  or  more  cellm,  vpcuing  by 
its  upper  half  only,  into  three,  four,  or  five  valves,  bearing 
one  of  the  Irophofipernis  on  tlie  mitldle  of  their  iaoer  sar^ 


liypOfftTAiJ'A-IviEotA'HIE*.  ^HH 

Bue,  centain  an  erect,  nearly  eylindric-&1  embryo,  in  the  m^ 
terior  of  a  tliin  ciidoeperm,  which  \e  Knmetimcs  wonting. 

The  genera  referred  lo  this  family  hy  M.  I)c  Canilolle  are 
2}rosera,  Alt/rorarubi,  Roiaanzoffia,  Bi/blia,  Koritlii/'i,  IhomphyU 
lum,  Ihoitaa,  nnd  Pamrutin  But  io  the  article  Drosfracia  in 
ZtkL  Claw.  tTIiist.  Nat^  wliere  we  have  trenlcd  sdraewhat  fidly  at 
this  tkuily.  we  have  ithown  that  there  oii^^ht  to  be  remuved  (roni . 
it,  \sl,  Tlie  genus  Diontrti,  which  has  the  insertion  really  hypO^. 
gynvue,  and  the  Heeds  all  attached  to  the  bottom  of  tlie  capsule 
and  which,  perhaps,  oomes  nearer  the  llyperieinera ;  and,  Sdiy, 
Romamoffia,  which  belongs  to  the  Scruphularinie. 

The  family  of  Droseracece  differs  from  the  Violarien,  to  which 
it  comes  very  near,  hy  ita  peri^ynoin  insertion,  the  abgence  of 
Btipules,  the  constant  regularity  of  the  flower,  &c. 

[The  DroiertF,  which  are  somewhat  acrid,  are  said  to  be 
poisonooB  to  cattle- — Tr.] 

a  lii  jin.-l    ■' 

-nnorn  »  t'iJllLV  CXXIV.— Violahie.e,  De  Cand.  ' 

Herbs  or  shrube,  with  alternate,  very  rarely  oppositv 
learee,  furnished  with  two  peraisteut  stipules.    The  flowers 
are  axillar  and  pedunculate.    The  calyx  is  composed  of  6va 
wpals,  which  are  equal  or  unequal,  free,  or  slightly  coiw  I 
nerted  at  the  base,  which  ia  eometimea  prolonged  beneath 
their  point  of  attachment.     The  corolla  is  composed  of  6v«    ] 
unequal  petals,  of  which  the  lower  is  proloiiged  at  ita  base: 
into  a  more  or  less  elongated  spur;  verj'  rarely  the  corolw'  i 
is  formed  of  five  regular  petals.     The  stamina,  five  in  naiu  I 
Ucr,  are  almost  sessile,  placed  close  togelher,  and  in  contscfe   j 
by  the  sides,  with  two  introrsal  cells.     Tlie  two  wbicb  are 
situated  towards  the  lower  petal,  pretty  frequently  preceni 
an  appendage  in  the  form  of  a  recurved  horn,  which  arisef^ 
from  their  dorsal  jMirt,  and  is  prolonged  into  the  spur.    The 
ovary  is  globular,  unilocular,  and  contains  numerous  ovulea 
attached  to  three  parietal  trophoeperms.     The  btyle  is  sim- 
ple, a  little  geniculate  at  the  l>ase,  eularged  towards  its 
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upper  p&rt,  wliicli  is  terminated  by  »  somewhat  bitei%l 
stigma,  preeentiDg  n  small  semicircular  piL  Ttw  fruit  is  a- 
uailateral  capsule,  opening  by  three  valves,  each  bearing  a 
trophoeperm  on  the  middle  of  its  inner  aiu-face.  The  seedB 
contain  an  erect  embryo  iii  a  flosLy  endosperm. 

The  Vio!«rieiB,  which  are  camposed  of  the  genere  Vifita,  Imn- 
thiim,  ffffbarUkut,  NmseUia,  Ctmhoria,  AUedeta,  &c,  rpp  cli»tja> 
guished  from  lh«  Cietcffi  by  their  irregular  corolla,  their  firB 
Btamina,  their  enlu'g«d  and  concaTe  sti^ia,  Ac.  Tliey  arv  sImt 
allied  to  the  Po/ifpalete,  Droseramr,  ke. 

[Part  of  the  Ipecaciian  of  commerce  is  derived  fttmi  Smith 
-'  Amerinn  species  of  Vfola,     The  roots  of  scrcnil  Euro- 

'  pean  specie*,  as  V.  mnina  aud  oriorvbi,  possem  similar 

properties,  althong'h  in  a  Icsh  degree. — Ta.^ 


Family  CXXV. — Fran  ken  iac££,  Juff.  St.  Hit. 

The  Frankeniaceae  are  berliaceous  or  frutescent.  Their 
leaves  are  alternate  or  verticillate,  entire  or  serrate,  with 
very  close  lateral  ticrve«,  and  furnished  at  their  base  witli 
two  stipules,  B-hich  are  wanting  only  in  the  genns  Pttm- 
henia.  The  flowers  are  axitlar,  disposed  in  simple  or  com- 
pound racemes,  or  in  panicles.  They  are  hermaphrodite  i 
their  calyx  is  formed  of  five  sepals,  slightly  nuited  at  tbe 
base ;  the  corolla  of  five  equal  or  unequal  petals.  In  lb* 
g;enus  Senivagenia,  there  is  observed  moreo\'er  a  verticil  of 
club-shaped  filaments,  and  an  internal  corolla,  which  also 
exists  in  the  genns  Luxemburgia,  The  stamina  are  (itp, 
cigbt,  or  indciinito  in  number;  they  are  free,  with  tiro- 
celled  extrorsal  antlicrs,  opening  by  a  longitudinal  slit  or  a 
pore,  Tlie  ovary  is  elongated,  ovoidal.  or  trigonal,  often 
placed  upon  a  hypogj-nous  disk.  It  has  a  single  cell,  con- 
taining three  parietal  tropbospcrms,  each  bearing  a  conra- 
derable  number  of  ovules.  The  style  is  slender,  terminated 
by  an  extremely  small  stigma.  The  fruit  is  a  cansuie, 
coTcred  by  the  (»lyjc>  or  by  tlie  inner  coroUa,  with  a  lim 
...,,. i-.i.. !.«(.*  ■\.n.Ut  ;.V..i  \Wa>-  ■-.-.  -y„-*.H   ,,1  .liDtiiiiM  mm'] 
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cell,  which  opeiiH  by  three  valves,  tlie  edges  of  which  8tB> 
slightly  inflected,  and  fam  three  incomplete  valves,  bcBtw 
iDg  the  seeds,  which,  at  the  ceiitro  of  a  fleshy  oidnspenBy 
contain  a  email  cylindrical,  homotropc,  axile  embryo.  ' 

This  little  femily  is  composed  of  the  frt-oera  FrmJcenia.  Lav- 
radia,  Sattvagena,  and  iM^mburgia.  Il  hiis  the  greatest  affinity 
to  the  Ci»tee,  Violuceie,  aud  Droseracea  ;  but  diflent  &om  them, 
especially  in  the  mode  of  dehiecence  of  its  (-apsules.  tlie  valves 
«f  whiuh  bear  the  seeds  on  the  entering  margiiu,  while  the  pU> 
centas  are  placed  on  tlie  middle  of  the  inner  face  of  the  valvflk 
ia  the  preceding  families. 

^Sauvagaia  encia  is  mucilaginous  and  dimvtio.     The  pnv 
I,  J,,,,,  parties  of  this  femily,  however,  are  little  kDown.-^TK.3 

•  Family  CXXVI. — CARYomYLLE^  Jtus, 

The  Caryophyllese  are  horbaceotis,  rarely  sutTrutcsrent 
at  their  base.    Their  stems  are  often  knotty  and  articulated. 
Their  leaves  simple,  opposite  or  vcrticillate.    Their  flowerB^    ' 
which  are  generally  hermaphrodite,  are  terminal  or  axillaTr 
Their  calyx  is  composeil  of  four  or  five  sepals,  which  ai:^ 
distinct  or  united  together,  and  form  a  cylindrical  or  vcn^ 
cular  tube,  merely  tootlied  at  its  summit.      The  corolla.  1 
which  is  of  Ave  petals,  commonly  unguiculatc  at  their  has^ 
is  very  rarely  wanting.     The  number  of  stamiua  is  genet  ] 
rally  equal  to,  or  double  that  of  t)io  petals.     \n  the  latt«r  I 
case,  6ve  are  alternate  with  the  |>etals,  and  five  are  opp»T  ] 
site  to  them,  and  are  united  beneath  with  the  claws.    Tbejf  | 
are  all  inserted  upon  a  hypogyuous  disk  which  supporly  I 
the  ovary.     The  latter  has  from  one  to  five  cells,  or  is  mu 
Uicular.     The  ovules,  which  are  numerous,  are  attached  t0  1 
a  central  trophosperm.     Wben  it  is  many-celled,  tliey  an  | 
attached  to  the  inner  angle  of  each  celL     The  styles  vary  1 
from  two  to  five,  and  terminate  each  in  a  subulate  stignui|.'  [ 
TTie  fruit  is  a  cajwule,  very  rarely  a  berry,  having  froijK 
4ne  to  five  polyspermous  cells.     The  capsule  opens,  eithof  I 
at  its  summit,  by  means  of  Email  teeth  which  sc^tarate  from  J 


508  NATURAL  yAinUES. 

«&cfa  ntli«r,  or  by  complete  Yulvea.  Ttie  seeds  are  some-' 
times  flat  and  membranous,  Eotnetinies  rounded.  Thbem-' 
bryo  18  curbed,  or  as  if  rolled  roirad  the  farinaceons  ewte" 
sperm.  ''-'i 

Several  g;enera,  wWth  were  tit  first  placed  in  thig  familyi  fiaVe 
been  reinored  from  it  nnd  nniled  to  some  others,  titken  AiN^in  Ch^ 
family  of  Amarantliaeem,  to  form  the  new  family  of  Paronvcbt», 
*hkli  is  espemtly  di;tin^>ishe<l  by  ita  perigynous  insertion.' 
Suoh  are  the  genera  Pofi/frirpon,  Lieffli«ffia,  AfijiHrrriki,  and 
Qmria.  The  genern  Linum  anil  lAviiea,  which  coDstllnted  tb» 
family  of  Linacete,  luive  been  united  to  the  Geratiiaceae.  J^ram^ 
htMai  luut  beouine  tbe  type  of  the  &inily  of  Fran  ken  ia«(aB/j,MlA 
^UTvthra  has  been  referrad  to  the  Hyp^miiiete.  :i',il-uJ 

The  genera  of  thi«  family  may  be  diridod  into  two  tribal;.,,, 

1.  The  DuNTiu:^  which  have  a  tubular  monosepaloua  cafyx;, 
and  petals  with  elongated  daws.  Diantlius,  Silene,  I^ychi^ift, 
AgrmtcntOM,  Cucubahi-t,  &c. 

S.  The  Alsinej;,  of  which  the  calyx  is  »preadiDs^i  and.  the 
petals  without  elaws.  Aivnaria,  Alsine,  Sperffuia,  CemmiA. 
Mdlugo,  &e. 

[The  Car)-ophytle£e  are  nut  remarkable  for  any  imporiiM 

"     '  properties,  being  generally  insipid — Tr.]  '■■     "'*' 

-»■■-  ■   ■  .      .,      f^n.d 

-•-l"   .'   ■>  :,.■.■■  ,  uiruil 

.•fyf>.^n\JtQVATJiSKTilCLASS.—PERIFETAUA-^.         ,,,    ^[j^ 

.yii.-.,,/!  "i..  „•..,  ,,    .  ,,,  „„.„ 

•  Family  CXXVll.— Paronychie^,  Aug.  St.  JS{U,.,^,^.. 

"{{EHBACEOub  or  sulfrutescent  plants,  bearing  ob^oklta 
Teavee,  often  connate  at  their  base,  with  or  without  sSpules,' 
and  very  small,  axillar,  or  terminal  flowers,  wbich  are  tiake^ 

+  Besides  the  fomiUes  of  which  «e  here  give  the  eharacters,  tbere  are 
eevettl  nlhen  be\im^in^  tii  tbia  cUaa.  But  as  all  these  cbaractsTs  ^re  nil 
jet  perfiicU;  (letemitiied,  or,  as  thev  are  compared  of  aDl_v  a  very  «■■«& 
number  uf  gt-'nem,  we  bavt  tbuught  it  better  to  omit  them  in  a  work  like 
this.  Of  this  kind  are:  I  ■  The  £H»//an(iE,  allied  to  the  Saxifiawir ;  Z.  The 
Stackhouaa,  which  are  composed  uf  the  genus  Stackhetuia  aloD^  -  3,  fjje 
ChaShUita,  consisting  of  the  genera  CltaUletla,  LetiMiia,  ftnd  fapti^  .  and, 
4.  The  i4quUarin«ia,  containing  the  genera  Jf^nffiiria,  "ri^fifint  mtm,  and 
Gyrinopi.     AlH.\iese  tiw^w\iii«e\«w^TOVised  hy  Mr  Brown. 
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or  accompanied  with  scarioao  bracteas.  Tii«ir  calyx,  vliiidk 
U  monosepalouB,  often  peraiatent,  bas  five  more  or  leas  deep 
divitiioDH,  and  not  uiirrequviitly  forms  a  tulio  at  its  lowei 
part,  which  is  often  thickened  liy  a  glandular  promineDO«H 
The  petalsf  five  in  number,  very  small  and  Bquaraiform,  or 
evcQ  wanting,  are  inserted  at  the  upper  part  of  the  tube  oj 
the  calyx.  The  stAuuna,  also  five,  but  of  whidi  some  arjt 
occwHioiially  abortive,  nre  alternate  with  the  petak,  and 
have  their  aiithers  iiitrorse.  Tlie  ovary  U  free,  with  a 
single  cell  coutainiag  a  single  ovule  placed  at  tlie  Bummit 
of  a  basal  podosperin,  sometimos  very  long,  in  which  cbm 
the  ovule  is  reversed;  at  other  tioieR,  eereral  ovules  are  at-' 
tached  to  a  very  short  wntral  trophosperm.  The  stignift  if 
sometimes  sessile  and  simple,  sometimes  hifid  and  supported 
ujmn  a  rather  short  style.  The  fruit  is  a  capRulc,  which 
opens  by  valven  or  slitB,  or  remains  closed.  The  seeds  artf 
composed  of  a  proper  integument,  a  cylindrical  emtrj'fr 
applied  upon  one  of  the  sides,  or  rolled  around  a  fartnaccoos 
endosperm.  The  radicle  is  always  directed  towards  tl)|r 
hilum. 

Thi«  family,  whicli  was  established  by  M-  Auf^te  de  St  Hi- 
laire,  is  composed  of  g'enera  taken  front  the  AmaranthaceKk 
Portiilncem,  and  Ciu-yophyllcfe,  from  which  they  differ,  espe- 
cially in  havinff  the  insertion  perigynous,  vhereas  it  is  hypu^- 
nous  in  the  other  two.  We  have  divided  the  g;enera  of  Parony- 
chiee  Into  two  tribes : 

1.  The  Sci.ERA>-TiJB£,  which  contain  the  genera  destitutei  of 
bracteas,  and  of  which  the  divisions  of  the  calyx  are  not  scariou  i 
on  the  edges,  the  leaves  destitute  of  stipules  and  connate.    Ex<: 
Litfffiingia,  HHinuartia,  Queria,  SeUranlhiu,  Mniarum,  and  Ijarhriam   ] 

2.  The  true  Paronycuiex,  the  genera  of  which  liave  their 
flowers  furnished  with  bracteas,  their  calycine  divisions  srariMM  ^ 
on  the  edges,  often  fleshy  and  canaliculate,  and  the  leaves  aoaoB<    ' 
panied  by  stipules.     Kx. :  Ggjanoearpiu,  Paronychia,  IBecebram/f 
Anj/chia,  Hemiaria,  Polyrarpon,  Hagea,  &c. 

I  ^^  ^These  plants  are  slightly  astringent,  bat  ttt  not  l<^><^^ JM 
ly  remarkable  properties.— >TbJ„,,.;.„,t^>,  iJt  ^ 


I 


510  NATURAL  l-AMn^IKS. 

-oihtm  ■(  '  ■-  ■  ■    ■  i..ii.i->-t  -I.. 
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IIkubaceous,  rarely  fruteecent  plunU,  with  oppocite^ 
sometimes  aiUriiatfl,  tliick  and  tlosliy  leaves,  desiitute  of 
sli|)ul«i.  The  flowers  are  ^eiiorally  teriDiual.  Their  calyx 
ia  commonly  formed  of  two  supals,  more  or  lees  connected 
aud  oneu  tubulate  at  the  base.  Tlie  corolla  u  oomposeJ 
of  five  petalts  which  are  free,  or  slightly  connectod,  ao  a« 
to  form  a  monopetjiluus  corolla.  Tlie  stAmiua  are  of  UiC 
same  number  aa  the  potali«,  inserted  at  their  base,  and  op- 
posite to  them  :  more  rarely  they  are  more  numerous.  The 
wary  ia  free,  or  almost  ^emi-iiiferior,  with  a  single  cell 
containing  a  variable  uumbcr  of  ovules,  arising  immediately 
from  thti  bottom  of  the  cell,  or  attached  to  a  central  tropbt^ 
(tperm.  The  style  is  Bimjile,  terminated  by  thrf>e  or  five 
filiform  stigmas.  The  fruJt  is  a  uniloctdar  capsule,  eon- 
taiuing;  three  or  more  seeds,  and  opening  eitiier  by  three 
valves,  or  by  two  superimiweed  valves.  Tlie  frequeolly 
crustaceoua  proper  integument  of  the  seed,  covers  a  oylio- 
drical  embryo,  which  is  wrapped  over  a  farinaceous  entk^ 
sperm. 

Several  genera,  which  were  at  first  nailed  to  this  family,  hsre 
been  removed  from  it.  Tlius,  llio  genos  Ttnnarix  forms  thi> 
family  of  Tamarisciiiete,  which  diffem  more  especially  in  the  ab- 
sence of  the  cndoBperm  ;  l)ie  genera  SclfrantJius,  Gymnocarput, 
and  probably  TtUpkium,  and  Corrigiola  belong  to  the  new  family 
of  Paruiiyuliiete,  which  diifers  only  in  having  the  stamina  alter- 
nate with  the  petals  and  not  opposite,  and  in  having'  the  stigmtk 
simple  or  Ijjtid,  instead  of  being  trifid  or  quinqaeiid.  The  b 
which  remain  among  the  Fortulace»  are ;  Portttlaca,  Titt 
Mofilia,  &c. 

Family  CXXIX. — Ficoide.e,  ,/«««. 

'"T^^  ricoideie  arc  generally  succulent  plants,   like  the 
Crassijlaceie,  with  atternate  or  opposite  leaves,  and  axillar 
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or  termliial,  often  very  large  flowers.  The  calyx  ia  mono^ 
sepalous,  often  campanulate  aii<)  perHistent,  iU  limb  some- 
timcN  coloured,  and  four  or  five  lobed.  Corolla  polypeta- 
loufl,  the  petals  Bomelimes  in  determinate  iu  uiimbor,  some- 
times united  into  a  monopetalous  corolla:  more  rarely  the 
rorolla  is  wanting.  The  stamina  are  generally  pretty  no* 
TneroiiR,  free  and  distinct.  The  ovary  in  sometimes  entirely 
free,  nometimes  adherent  at  its  base  to  the  calyx :  il  liaa 
from  three  to  live  cells,  each  containing  several  ovnles  at- 
tached to  a  trophospcrm,  which  springs  from  the  inner 
angle  of  each  cell.  It  is  surmounted  by  from  thrtte  to  five 
Rtyle%  each  terminated  by  a  simple  stigma.  The  fruit  is 
sometimes  a  berrj',  eometimi's  a  cH|)8ule  surrounded  by  the 
calyx,  with  from  three  to  five  polyspermoiis  cells.  The 
seeds  have  an  embryo  rolled  around  a  farinaceous  endo- 
sperm. 

This  family  is  very  closely  allied  to  the  Portutacefp,  from 
which  it  differs  in  having  the  pelatt  and  stamina  generally  uu- 
mcroni,  more  than  one  stylo,  and  ilit  ovary  three  or  five^n^llcd, 
and  not  nniW'nlar,  as  in  the  Portnlarese.  The  principal  geiH>ra 
of  the  fiunily  of  Ficoidem  are  :  /taiitmuna,  MesenAryanlhemutn, 
Nilmrio,  Tdrngonia,  Ac  This  family,  which,  in  its  general 
aspect,  approaches  the  Crassuloccie,  differs  from  it  in  having  iu 
ovary  siroplo. 


I 


"  Family  CXXX. — Saxi f& age je.  Just, 

And  Cunoniaceffi,  Sroum. 

The  Saxifrageaa  are  herbaceous  plantA,  rarely  sbrubs  or 
trees,  of  which  the  leaves  are  alternate  or  opposite,  simple, 
and  sometimes  compound,  with  or  without  stipules.  The 
flowers,  wliich  are  sometimes  solitary,  sometimes  variously 
group«i  into  spikes,  racemes,  &c.,  have  a  monosepalotu 
calyx,  tubular  beneath,  where  It  is  united  to  the  ovary,  and 
term!nate<l  above  by  three  or  6ve  dlnsioue.     The  corollaf 


S  to  '  tl^ATUIUf.  ¥§MnKas  H  • 

^"^"-      '•  Family  *C3CKVnr.—Poiiri^ 

.j;SU^PAqsous^  raivlyt  feotiMoeiii.  j^laoibs^  widi!  ofpoikc^ 
fom^UoMs  .aUoniAtfi^  .tUck  aod  ^  fledigr  leav!e6^  dMituie  tof 
«(ip^Oiir; ,  The  fl(Hireri^are  giinerBlly  Urmioal. .  Their  eriyx 
f9  iB0miooiily^&riiied  of  .twOi0dpal%iiimii  or  leis  conneeied 
md  often  ianbiihty  »t  tiie  haMed  The  o^toUa  k  oenpoaed 
of  fiire  petBky  .which  are*  free,  ixr,  stightly  eOBBeeted^  so  as 
ioiform  a  moBopetaloua  ooroUa..:  The  etamina  are  ofithe 
fame  luumber  aa  the  pelalt^  aneerted  at  th«yr  base,  and  op- 
postta  to  them ;  more  rarely  they  are  more  numerooB.  The 
4iraiy  is  ^firaei  or  almoel  semiriiiferuxr,  with  a  nogle  oeU 
^#iitaiaii}g  a  variaUe  number  <tf  OTulesi  arising  immftjiately 
i^om  the  hottiem  of  the  eell,  or  attached  to  a  ceatial  trQ}>bo-* 
Bperm.  The  style  i^  simple,  terminated  by  three  or  fiye 
filiform  stigmas.  The  fruit  is  a  unilocular  capsule,  con- 
taining  three  or  more  seeds,  and  opening  either  by  three 
valves,  or  by  two  superimposed  valves.  The  frequently 
crustaceous  proper  integument  of  the  seed,  covers  a  cylin- 
drical embryo,  which  is  wrapped  over  a  farinaceous  endo- 
sperm. 

Several  genem,  which  were  at  first  united  to  this  family,  heve 
been  removed  from  it.  Thus,  the  genus  Tamarix  forms  the 
family  of  Tamariscinese,  which  dLBPers  more  especially  in  the  ab- 
sence of  the  endosperm ;  the  genera  ScleranthuSy  Ch/mnocarpus^ 
and  probably  Tdephiunty  and  Corrigiola  belong  to  the  new  family 
of  Paronychiese,  which  differs  only  in  having  the  stamina  alter- 
nate with  the  petals  and  not  opposite,  and  in  having  the  stigma 
simile  or  Ij^fid,  instead  of  being  trifid  or  quinqnefid.  The  genera 
which  remain  among  the  Portulacese  are:  Portidaca^  Talinunif 
Montiuy  &c. 

Family  CXXIX. — ^Ficoide^,  Juss. 

The  Ficoidese  are  generally  succulent  plants,  like  the 
Crassulacese,  with  alternate  or  opposite  leaves,  and  axillar 
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or  terminal,  oflcn  very  large  flowers.  The  calyx  is  tnono^ 
Bepalout),  often  campaaulatc  and  persistctit,  its  limb  Bome- 
timcR  coloured,  and  four  or  five  lobed.  Corolla  polj-peta- 
lotiB,  the  petals  sometimes  indetcrniinHtc  in  number,  Bome- 
tiines  Hoited  into  a  monopetaloiis  corolla :  more  rarely  tbe 
rorolla  is  wanting.  The  stamina  are  generally  pretty  nu- 
tneroiis,  free  and  distinct.  The  ovary  is  sometimes  entirely 
free,  mmctimes  adherent  at  ita  base  to  tJie  calyx :  it  li»a 
from  three  to  five  eells,  each  containing  several  o^nilca  at- 
taclicd  to  a  trophosperm,  which  springs  from  tho  inner 
aiiglo  of  each  ecll.  It  is  surmounted  by  from  three  to  five 
Ktyles  each  terminated  by  a  simple  stigma.  The  fruit  is 
sometimes  a  berry,  Rometimi^K  a  capsule  surritundcd  by  tbe 
calyx,  with  from  three  to  five  polytipermous  cells.  The 
seeds  have  an  embryo  rolled  around  a  farinaceous  endo- 
sperm. 

This  family  is  TCry  doRely  allied  to  ttie  Portulacea^,  from 
which  it  differs  in  faaring  the  pctsls  snd  stamina  ^neraUy  un- 
merous,  more  than  one  ityle,  and  ila  ovary  three  or  five-oellpd, 
and  not  nnilornlar,  ai  in  the  Portnlateeo.  The  principal  g«m>rft 
of  the  (htntly  of  Ficoidne  are  :  Rfavmnria,  MeMmbrytmihemvm, 
Nilmriii.  Tetrtiffonia,  Sec  This  family,  which,  in  its  general 
aspect,  appnuicties  tbe  Craseulacew,  diffen  from  it  iu  haviog  its 
ovary  aimpie. 


•  Family  CXXX. — Saxifrage.^,  J(«*, 


Aitd  Ctmoniacese,  Brown. 

The  SaxifragCB  are  herbaceous  plants,  rarely  shrube  or 
trees,  of  which  ihc  leaves  are  alternate  or  opposite,  simple, 
and  sometimes  compound,  with  or  without  stipules.  The 
flowers,  which  are  sometimes  solitary,  sometimes  variously 
grou|>ed  into  spikes,  racemes,  &ci  have  a  monosepalous 
calyx,  tubular  beneath,  where  it  is  uuited  to  the  ovary,  and 
terminated  above  by  three  or  five  divisions.     Tho  corolla. 
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wliich  IB  very  rarely  wanting,  \a  formed  of  four  or  five  pe- 
lvis, snmetimeB  united  at  their  base.  The  stamina  are  g9^ 
Dcrally  double  the  number  of  the  petalit,  sonirtJin«B  uide- 
lerminate.  The  ovary  has  two,  moro  rarely  four  or  Rwr 
cells.  It  is  Boraetimcs  entirely  free,  sometimes  BcmMnrerior 
or  almoBt  inferior,  terininated  at  its  summit  by  as  m&nV 
styles  as  there  are  cells.  The  cells  usually  contain  stneral 
ovulen,  very  rarely  only  one.  The  oiules  are  attached  In 
a  trophoeperm  placed  along  the  dissepiment.  Tlie  frah, 
which  ia  rarely  fleshy,  is  generally  a  capsule,  tcriniiuit«d 
above  by  tno  more  or  less  elongated  hurn^  and  oKuaiUy 
opening  by  two  Bcptifcrous  Talves.  The  Bee<I&  liave  beneath 
their  proper  integument  a  fleshy  endosperm,  n-bicli  oo&tjuns 
an  axile,  homotrope  embryo,  souetimea  a  little  bent. 

Thi«  family,  with  which  we  unite  the  Cnnoniaoen  of  Mr 
Brown,  which  differ  only  hi  having  the  Bttm  woody,  ia  cam- 
prated   of  the  genera  Saxtfraffa,  Heuehera,   TiarMx,    Owiffwig, 

[The  Saxifragete  are  more  or  lesa  astringent,  but  are  not 
in  general  known  to  poMeBS  any  remarkable  propertie*. 
The  roola  of  Saxijraffa  granuUUa  have  heen  employed  m 
a  diuretic.  That  of  Heucliera  ameruriina,  and  the  bark  Vf 
the  Weinnmaaniee,  are  powerfully  aslringent. Tr.] 


Family  CXXXI.— Kama 


JDE%  Brown. 


Shrubs  with  alternate,  simple  leaves,  often  furniabed 
with  two  caducous  stipules.  The  flowers  are  axUlar, 
haviug  a  calyx  composed  of  four  sepaJs,  sometiDies  imitcd 
into  a  tube  at  their  lower  part,  and  attached  to  the  ovary, 
which  is  semi-inferior.  Tbe  corolla  is  composed  of  four 
elongated,  linear,  valvar  petals,  a  little  twisted  previous  to 
the  expansion  of  the  flowers.  The  stamina  are  four,  alter- 
nate with  the  petals,  haviug  their  anthers  iutrorse,  and 
two-celled,  opening  by  a  valvule,  which  is  sometimes  conn 
mon  to  the  two  cells,  and  which  occupies  their  iiiDcc  i 


I-ERIPETAWA-— BItrNIACt:.*:. 


an 


Before  eacli  pelnl  tliere  u  oft«u  »  seele  of  diveraified  fimBv 
wliicU  xppeant  lu  he  au  Abortive  fitttiDvii.  Tlio  uvwry  ia 
suitu-itiri;rt«r,  or  entirely  free,  with  two  cells,  eaoli  coi)ttitn« 
uig a  eiwj)eiided  oviilu.  Frum  like  Riiniinit  or  tlie  uvnry) 
spring  two  Btyieii,  oach  t«rmiiiated  by  a  eimple  sti^ina« 
Tho  fruit,  which  In  enveloped  by  the  calyx,  is  dry,  with  l»t»i 
monnspermouHcellR,  geiiendly  opening  with  two  septiforooit 
valv«8.  The  seedA  are  coiDpoKed  of  a  bomotrope  emhfy^ 
flovered  by  a  fleeby  eRdoB[>ertn.  '•.>>)« 

Thfi  geniK  Hamamtlis,  which  fnrmg  thf  tj'pe  of  thiti  famllj-* 
waa  jilnced  by  JURHieu  at  the  end  tif  the  BcrberideiB  ;  but  its  In-'' 
»erti«n  »  tnity  peripj'noiifi,  Mr  Brown  ha*  proposed  ^slBblliV 
injr  a  iiMi-  family  for  it  nndrr  ih*  name  of  Hnmnrnfilideip.  t»' 
which  lie  ako  refer;*  the  frenera  Dicoryphe  md  DnUin,  nnd  ap^ 
pnu[ituat«*  the  genus  Folkergilla,  which,  however,  dtttun  in 
■evtirul  cliaraclvHi.  The  celebrau*')  English  uaturalint  tbinl 
hia  family  of  Briiniacew  OUffht  In  be  plac«d  uear  ihii*  new  fnmilyi^  I 
The  Hamamelicleu  themi>elT'e!i  appear  tn  n<i  (o  he  intiaiatetfl 
aUMl«-dMSMifn«ei»,  .'Ij 


^FAMiir'CXXXII. — BRi'KiAcejE,  Brwm.    AA^ftmg. 


The  plants  which  form  this  family  are  shrubB,  which  in 
habit  greatly  ronemblc  the  Heaths  and  the  Phylicie  or  Cape 
Heaths.     They  are  all  natives  of  the  Cape  of  (i(Mid  Hope. 
Their  leaves  are  vory  email,  stiff,  entire,  aomeliinea  imbri- 
cated.    The  tlowere  are  small,  disposed  in  capitula,  more  ' 
rarely  in  panicles.     The  calyx  ie  mouosepaluus,  with  live  '. 
diviaiuiis,  generally  adherent  at  its  base  to  the  ovary,  which'i 
is  inferior  or  semi- inferior  (free   in   the  gtatn  Jtanpa&A'- 
alone)  :  the  fire  divisions  are  imbricated,  as  is  thu  corolla**  > 
previous  to  expansion.     The  petals  are  five,  and  alternate.,  i 
The  five  stamina  alternate  wilh  the  petals,  and  their  filu-.. 
meata  adhere  Interally  to  tbe  biise  of  each  of  the  petals,. 
whiflh  hu  leii  some  authon  tu consider  them  as  oppoHiCe  la-; 
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the  petals.  The  ovary  is  semwDferior,  or  inferior,  or  free, 
with  one  or  three  cells,  containing  each  one  or  two  collateral 
suspended  ovules.  The  style  is  simple  or  bifid,  or  the  two 
styles  are  distinct  and  terminated  each  by  a  very  small 
stigma.  The  fruit  is  dry,  crowned  by  the  calyx,  corolla 
and  stamina,  which  are  persistent.  It  is  indehiscent,  or 
separates  into  two  generally  monospermous  cocca,  opening 
by  a  longitudinal  and  internal  slit.  The  seeds  are  bus* 
pended,  and  contain  a  very  small  homotrope  embryo  placed 
near  the  base  of  a  fleshy  endosperm. 

This  small  family,  which  was  proposed  by  Brown  in  AbeVs 
Voyage  to  China,  has  been  adopted  by  M.  de  Candolle.  M. 
Adolphe  Brongniart  has  published  a  memoir  on  it,  in  which  he 
has  more  clearly  traced  the  characters  of  the  family  and  those  of 
the  genera  which  compose  it.  The  genus  Bmnia,  which  forms 
its  type,  was  placed  by  Jassien  beside  the  genus  Phylica,  in  the 
family  of  Rhamneee ;  but  it  differs  in  several  characters,  such  as 
the  alternate  and  not  opposite  stamina,  the  ovules  often  gemi- 
nate and  suspended,  not  solitary  and  erect,  &c.  Mr  Brown 
thinks  that  the  Bruniaceae  ought  to  be  placed  near  tlie  Hygro- 
biaceae  and  Hamanielideae,  while  M.  de  Candolle  places  them 
near  the  Khanmeas.  In  his  monograph  on  this  family,  M.  Brong- 
niart enumerates  the  following  genera :  Berzeliay  Brunia^  Bas- 
palia,  Staavia,  Berardia,  Linconia,  Atidonijiia,  Tittmannia^  and 
Tamnea, 


*  Family  CXXXIII. — CRASSULACEiE,  De  Cand. 

Semperviveffi,  Ju^s. 

This  family  is  composed  of  herbaceous  plants  or  shrubs, 
the  leaves,  stem,  and  in  general  all  the  herbaceous  parts  of 
which  are  thick  and  fleshy.  The  leaves  are  alternate  or 
opposite.  The  flowers,  which  are  sometimes  very  finely 
coloured,  present  various  modes  of  inflorescence.  Their 
calyx  is  deeply  divided  into  a  great  number  of  segments. 
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TJie  corolla  is  com|>nscd  of  a  variable,  tkometimeB  very 
great  number  of  regular  petals,  wLit-li  are  iIiBtinct,  or 
united  into  a  monopetalous  corollH.  Tbe  number  of  sta- 
mina is  the  Kame  as  lliat  of  the  (letals,  or  uf  tbe  lobes  of 
the  monopetalouK  corolla,  or  more  rarely  double  their  uum- 
ber.  At  the  bottom  of  the  tlotver  are  Hlways  several  dis- 
tinct pistils,  varying  from  three  to  tivelve,  or  even  more. 
Each  is  composed  of  a  more  or  less  elongated  ovary,  having 
a  single  cell,  containing  several  ovules  attached  to  a  Hiitural 
and  internal  tropbosperm.  Tbe  style  and  ^tigma  are  sim* 
pie.  The  fruits  are  unilocular,  polyttpcrmous  ca)>8ulefl, 
opening  by  their  longitudinal  and  internal  su tore.  Tboir 
seeds  have  a  more  or  less  curved  embryo,  iti  some  degree 
enveloping  a  mealy  endosperm. 

This  family,  which  ii  rompoaed  of  succulent  plants,  ia  related 
to  tliD  Riintuicnlaceir,  by  its  polyspermous  unilocular  capsnleg 
opening  by  a  single  biugitudinal  suture.  But  it  ajipruachea 
more  to  the  Saxifrageap  and  Fit>oidew,  from  which  it  difFerv 
especially  in  having  distinct  pislilH  at  the  centre  of  the  flower. 
The  principal  geucm  arc :  TiUao,  liiiliardia,  Cratnila,  Colyledmti 
Bri/ophjiUum.  Sc<lum.  and  Srmpm'ivum. 

[Tbe«ie  pUnta  arc  nut  ditlintruisbed  by  any  remarkable  pro- 
perties. They  are  inuipid,  or  slightly  acid,  sometimes 
acrid.— Tr.]  ' 


I 


Family  CXXXIV. — Nopale*:,  Vmt.     CAcrrs,  Jum. 

This  family  is  composeil  exclusively  of  tbe  genus  Cfxctua 
of  LinnseuB,  and  the  divisions  wbicb  have  been  made  in  it. 
They  are  |ierennial,  often  arborescent  plautis  oi"  a  very  p^ 
culiar  aspect,  different  from  that  of  any  other  plants,  ex- 
cepting some  Euphorbite.  Their  stems  are  either  cylindri- 
cal, branched,  channelled,  angular,  or  comitosed  of  articu- 
lated pieces,  ivbicli  have  been  considered  as  leaves.  Tbe 
leaves  are  almost  always  wanting,  and  are  siibslitiiled  by 
spines  collected  into  fasciculi.  The  fltiwers,  which  are 
K  k2 
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•pmetimes  very  large,  and  brilliantly  coloured,  are  general- 
ly solitary,  and  placed  in  the  axilla  of  one  of  the  bundles 
of  spikiee.  The  calyx  is  monosepalous,  adherent  to  the  iu- 
ferior  ovary,  sometimes  scaly  externally,  terminated  at  ita 
summit  by  a  limb  composed  of  a  great  number  of  unequal 
lobes,  which  are  confounded  with  the  petals.  The  petals 
are  generally  very  numerous,  and  disposed  in  several  series. 
The  stamina,  which  are  also  very  numerous,  have  their 
filaments  slender  and  capillar.  The  ovary  is  inferior,  with 
a  single  cell,  containing  a  great  number  of  ovules,  attached 
to  parietal  trophosperms,  the  number  of  which  is  very  va- 
riable, and  commonly  in  relation  to  that  of  the  stigmas. 
The  style  is  simple,  terminated  by  three  or  a  greater  num- 
ber of  rayed  stigmas.  The  fruit  is  fleshy,  umbilicate  at  its 
summit.  Its  seeds  have  a  double  integument,  and  contain 
a  straight  or  curved  embryo,  destitute  of  endosperm. 

M.  de  Jussien  placed  in  this  family,  along  with  the  genus 
Cactus^  the  genus  Ribes,  of  which  M.  de  CandoUe  has  formed 
his  family  of  Grossularise.  For  the  differences  that  exist  between 
these  two  families,  see  the  note  i^>pended  to  the  character  of  the 
next  family. 

[The  fmits  of  this  family  are  generally  mucilaginous  and 
insipid,  and  some  of  them  are  eaten. — Tr.] 


Family  CXXXV. — Ribesije,  Bich. 

Grossularise,  De  Cand, 

Bushy,  sometimes  spinous  shrubs,  having  alternate 
leaves,  without  stipules.  The  flowers  are  axillar,  solitary, 
geminate,  or  disposed  in  spikes  or  simple  racemes.  The 
calyx  is  monosepalous,  tubular  inferiorly  where  it  adheres 
to  the  ovary,  having  its  limb  bell-shaped,  with  five  spread- 
ing or  reflected  divisions.  The  corolla  is  formed  of  five 
petals,  which  are  sometimes  very  small.  The  stamina, 
which  are  of  the  same  number  as  the  petals,  and  alternate 
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■ivitb  them,  are  ineertcd  about  tlie  middle  of  the  limb  of  the 
calyx.  The  ovary  is  inferior,  with  a  single  cell,  contHining 
a  (jreHt  number  of  ovules,  attached  in  scveml  series  to  two 
parioUkl  troplioejierms.  The  two  styles  are  more  or  less 
uniti-d  together,  and  termitmto  each  in  a  tiimple  stigma. 
The  fruit  Ia  a  globular,  umbLlicate,  [mlyHpermuus  berry, 
aud  its  geeds  are  composed  of  a  thick  embryo,  imuiediatcly 
covered  by  tlie  proper  int«gument. 

Tti*  family  is  rninposed  of  the  genus  Ribr»,  to  which  might 
perhapB  be  added  llio  geun»i  Grtiiun-in,  formerly  pkoed  amoag 
the  CutnirbitaceH!'.  It  it  extremely  allied  to  the  NopaJev,  from 
which  it  diflvra  i^pecially  iii  the  very  different  habit  of  the 
plant*  nf  wliiuli  it  \*  composed,  in  the  circumsbmce  of  the  petals  I 
and  stamina  being  alnrays  five,  and  out  in  indeterminate  numb 
oi  in  the  Ciuti,  in  their  two  trophospcnns  and  their  two  st)-Iet.  ^ 
In  another  work  (^BoUmique  Medicate,  p.  487),  1  have  proposed 
dividing  the  numerous  species  of  tliis  genus  into  three  sections 
or  subgenera,  of  which  the  types  are  Rihei  {.'t-a-crixpa,  Ribtt 
Ttiffrtem,  and  ftibet  rvbrum.  I  have  named  the  first  GroEtuiaria, 
the  second  Rilies,  the  third  Botn/oearjnim. 

[The  uuraerous  varieties  of  Gooseberries  and  Currants  be- 
long to  this  family,  of  which  the  fruits  are  generally  eat- 
able, although  some  are  insipid,  and  othent  extremely 
acid.— Tb.] 


•  Family  CXXXVI. — Clcurbitace-k,  Jum. 

Large  herbaceous  plants,  often  twining,  covered  with 
abort  and  very  etifT  hairs.  Their  leaves  are  alternate,  pe- 
tiolate,  more  or  leas  lobed-  Their  tendrils,  which  arc  sim- 
ple or  branched,  arise  beside  the  petioles.  The  flowers  are 
generally  unisextial  and  mouuscious,  very  rarely  lierma- 
phruditc.  The  calyx  is  monosepalouu  i  in  the  female  flowers 
it  presents  a  globular  tube  adherent  to  the  inferior  ovary. 
Its  limb,  which  is  more  or  less  campanulate  and  five-lobed, 
is  confounded  and  intimately  united  with  the  corolla,  ha- 
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▼ing  only  the  tips  of  its  lobes  distinct.  The  corolla  is 
formed  of  five  petals,  united  together  by  means  of  the  limb 
of  the  calyx,  and  thus  representing  a  monopetalous  corolla. 
The  stamina,  five  in  number,  have  their  filaments  mona- 
^elphous  or  united  into  three  fasciculi,  two  formed  each  of 
two  stamina,  and  the  third  of  a  single  stamen.  The  anthers 
are  unilocular,  linear,  bent  upon  themselves,  in  the  form 
of  the  letter  S  placed  horizontally,  and  with  its  branches 
very  close.  In  the  female  flowers,  the  summit  of  the 
ovary,  which  is  inferior,  is  crowned  by  an  epigynous  disk. 
The  style  is  thick,  short,  terminated  by  three  thick  and  of* 
ten  two^lobed  stigmas.  The  ovary  is  one-celled  in  two 
-genera  (Sicyos  and  Gronovid).  It  contains  a  single  pendent 
ovule;  but,  in  general,  it  presents  three  triangular,  very 
thick  parietal  trophosperms,  in  contact  with  each  other  at 
their  sides,  and  thus  filling  the  whole  cavity  of  the  ovary, 
and  giving  attachment  to  the  ovules  at  their  point  of  origin 
upon  the  walls  of  the  ovary.  The  fruit  is  fleshy,  umbili- 
bate  at  its  summit :  it  is  a  peponida.  The  seeds,  when  the 
fruit  is  ripe,  seem  scattered  in  the  midst  of  a  filamentous 
or  fleshy  cellular  tissue.  The  proper  integument  is  rather 
thick,  and  immediately  covers  a  thick  homotrope  embryo, 
destitute  of  endosperm. 

The  principal  genera  of  this  family  are :  Cucumis,  Cucurbita, 
Pepo,  Ecballhim,  Mamordica,  Bryonia,  Gronmna,  &c.  It  has 
considerable  affinity  to  the  family  of  Onagrariee,  from  which  it 
diflPers  in  the  structure  of  its  perianth,  and  especially  in  that  of 
its  fruit.  It  is  also  very  closely  allied  to  many  of  the  Nopaleae 
and  Ribesifie.  The  genus  Passiflora,  which  was  at  first  placed 
in  this  family,  has  become  the  type  of  a  distinct  order  under  the 
name  of  Passifloreee. 

[To  this  family  belong  the  Melon,  Cucumber,  Pumpkin, 
and  various  gourds,  which  are  articles  of  food.  Colo- 
cynth,  a  drastic  purgative,  is  prepared  from  the  pulp  of 
Cucumis  ColocytUhis.  The  roots  of  Bryonia  alba  and  Mo' 
mordica  Elaterium  also  aflFord  drastic  purgatives.— Tr.] 


VKIlirKTAIJA— l.OASK-1 


wiLV  CXXXVII. — LoAiE.ii,  Jms. 


IIeeldaceous,  briinclicd  planUi,  ufteu  covered  will)  liispid 
liuirH,  tlic  Btingiiig  of  wliich  burns  like  tlint  of  a  Nettle. 
Tlitiir  leaves  Krc  allerntile  vr  ojipoeite,  entire  or  variously 
lotted.  Their  flowers,  w-liicli  are  pretty  fretjiicutly  yellow 
uiid  large,  are  sometimes  solitary,  sometimes  variously 
grouped.  The  calyx  is  luonosepalous,  tubular,  free  or  ad- 
herent to  tlio  inferior  ovary,  having  its  limb  with  five  di- 
visions. The  eorolln  is  of  five  r^nlar,  flat  or  concave  pe- 
tals.  The  throat  of  the  calyx  is  sometimes  furnUhed  with 
five  appendages,  or  a  divided  border.  The  stamina,  which 
are  generally  very  numerous,  are  sometimes  of  the  same 
number  as  t]ie  petals.  The  ovary  ie  free  or  inferior,  with 
n  single  cell,  presenting  internally  three  parietal  tropbo- 
sperms,  sometimes  projecting  in  the  form  of  dissepiments, 
and  bearing  several  ovules.  The  ovary  is  surmounted  by 
three  lung,  tJemJcr  styles,  sometimes  united  into  one,  and 
terminated  each  by  a  simple  or  peuicillate  stigma,  Tlie 
fruit  is  a  capsule,  crowned  by  the  lobes  of  the  calyx,  or 
naked,  opening  at  its  summit  only  into  three  valves,  which 
bear  one  of  the  tropbosperms  on  the  middle  of  their  inner 
t'iico,  excepting  in  the  genus  Ijoasca,  in  which  the  tro- 
phosjwrms  correspond  to  the  sutures.  The  seeds,  which  are 
sometimes  arillate,  present  a  homotrope  embryo  in  a  fleshy 
endosperm. 

This  family  is  fomposed  of  the  ^nera  Loaxa,  Mentsetia,  Kit- 
prolhia,  to  which  M.  Kiinth  Iihb  added  Turnrra  and  Piriqueta. 
It  is  much  allied  to  ihe  Onagnu-lfe  snd  Niipaleie,  but  differs 
from  (hem  in  very  decided  characters.  Thns  in  the  Onagrariee 
the  ovary  is  multilocular,  the  sIbiuIdu  are  deiemiinute  in  num- 
ber, &c.  In  the  Nopalen  the  fruit  is  fieshy,  and  the  seed  with- 
out endonperm. 
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Family  CXXXVUiL-^Passiflore^e,  Juss. 

Herbaceous  plants,  or  sbnibs  with  sarmentaceons  stems, 
fumiabed  with  extra»axillar  tendrils,  and  alternate,  simple 
or  lobed  leaves,  accompanied  with  two  stipules  at  their 
base.  More  rareljr  they  are  trees  destitute  of  tendrils. 
Their  flowers  are  generally  large  and  solitary;  more  rarely 
they  form  a  kind  of  raceme.  They  are  hermaphrodite, 
with  a  monos^alous,  turbinate  or  long  and  tubular  calyx, 
with  five  more  or  less  deep,  sometimes  coloured  divisions, 
and  a  corolla  of  five  petals,  Inserted  at  the  upper  part  of 
the  tube  of  the  calyx.  The  stamina  are  five,  monadelphous 
at  their  base,  and  forming  a  tube  which  covers  the  support 
of  the  ovary,  and  is  united  with  it.  The  anthers  are  ver- 
satile, and  two-celled.  Externally  of  the  stamina,  are  ap- 
pendages of  very  diversified  form,  sometimes  filamentous, 
sometimes  in  the  form  of  scales  or  of  pedicellate  glands, 
united  circularly,  and  forming  from  one  to  three  crowns, 
which  arise  at  the  orifice  and  upon  the  walls  of  the  tube  of 
the  calyx.  Sometimes  these  appendages,  and  even  the  co- 
rolla, are  entirely  wanting.  The  ovary  is  free,  with  a  long 
stalk  and  a  single  cell,  presenting  from  three  to  five  longi- 
tudinal trophosperms,  which  sometimes  project  in  the  form 
of  false  dissepiments,  and  give  attachment  to  a  great  num- 
ber of  ovules.  It  is  surmounted  by  three  or  four  styles, 
terminated  by  as  many  simple  stigmas.  In  some  rare  cases 
the  stigmas  are  sessile.  The  fruit  is  fleshy  internally,  con- 
taining a  veiy  great  number  of  seeds ;  more  rarely  it  is  dry, 
but  always  indehiscent.  The  seeds  have  a  fleshy  endo- 
sperm, in  which  is  a  homotrope  and  axile  embryo. 

According  to  Jussieu,  the  Passifloreee,  as  well  as  the  Cucur- 
bitaceae,  have  only  a  simple  perianth ;  and  the  organ  which  we 
have  above  described  as  the  corolla,  is  to  be  compared  to  the 
numerous  appendages  with  which  the  mouth  of  the  calyx  it  fur- 
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tiisheil.  WlmlcTer  opinion  may  be  adopted  in  this  matter,  it  ii 
very  difficult  to  determine  with  Hcuuracy  the  place  vluL-h  the 
PasBifloroie  ought  to  o«rup>'  iti  the  teries  of  natiirnl  ordeni. 
Tliey  appear  to  u»  to  bo  bnt  sliglitly  conneited  with  the  Cucui^ 
bitaccH!,  anioiig  which  the  genus  Fiuiiiflorn  has  been  placed. 
But  they  rnuy  be  found  lo  liave  some  distant  affinity  to  certain 
families  of  polypetaltiu*  plant*,  BnJ,  in  partkular,  to  the  Cuppa- 
rideie,  and  especially  tn  the  LoaHeie.  in  ihe  neighbourhood  of 
which  they  ought,  in  our  opinion,  to  be  plaoed. 

The  fitmily  of  Possifloren  ia  composed  of  the  genem  Paxmjiora, 
Tacsmiia,  MurtuTf/a,  yialttlirrbia,  Dddamia,  Kailiia,  and  jirobabljr 
CatvOt  which  is  also  placed  among  the  Cucurbitacete. 

[Tlie  sweetish,  fragrant,  and  cooling  pnip  of  the  fruits  of 
several  species  is  eaten.  The  fruit  of  the  Papaw,  Carica 
Papaya,  is  eaten  when  ripe,  and  in  the  immature  Btnte  is 
vermifnge.  According  to  Dr  Wright  thia  plant 
the  property  of  intenerating  meat. — Tn.] 


'  Family  CXXXIX— Hvgbobiee,  Rich. 
Orcodiane,  Juu.     Halorages,  Brtnm. 


1 


A  SH.\LL  ramily,  composed  generally  of  Kquatic  yilanls, 
uHen  bearing  rerticilUte  leaves.  Tlie  Bowers  are  very 
Kmall,  axillar,  sometimes  tiDieexiial,  with  u  monuscpaloiis 
calyx  adhering  to  the  inferior  ovary,  rdi!  lermlnatcd  above 
hy  A  limb  with  three  or  four  lobes.  The  corolla,  which  U 
Kometimes  wanting,  is  composed  of  three  or  four  petals 
alternate  with  the  lobes  of  the  calyx.  The  stamiiin  are  of 
the  baroe  or  doulile  the  number  of  the  petals,  to  which  they 
arc  opposite  in  tlic  former  case.  The  ovar>'  has  from  tbreo 
to  four  cells,  each  contuutng  a  ainglo  reversed  ovule.  From 
the  summit  of  the  o\-nry  spring  three  or  four  filiform,  glan- 
dular, or  downy  stigmas.  The  fruit  is  a  berry  or  n  cap- 
Kule,  rrowned  by  tlic  lobes  of  the  calyx,  with  Hereral  mono- 
spermoiis  cells.  The  seeds  are  reversed,  and  contain  a 
cylindrical,  homotrope  embryo  in  a  6cehy  endosperm. 
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The  genera  which  compose  this  fiunily  were  at  first  placed 
among  the  Onagrarise  and  Najades.  They  are  Myriophyllum^ 
Haloragis^  Cercodia,  Proserpinacoy  TrixiSy  &c.  It  differs  espe- 
cially from  the  Onagrarise  in  having  its  ovary  with  monosper- 
mous  cells,  its  seeds  pendent,  and  its  embryo  furnished  with 
a  fleshy  endosperm. 


♦  Family  CXL. — ONAORARiiE,  Juss. 

Herbaceous,  rarely  frutescent  plants,  with  simple,  op- 
posite, or  scattered  leaves^  and  terminal  or  axillar  flowers. 
The  calyx  is  adherent  to  the  inferior  ovary ;  its  limb,  four 
or  five  lobed.  The  corolla  is  formed  of  four  or  five  pe- 
tals, laterally  incumbent  and  spirally  twisted  previous  to 
expansion.  It  is  rarely  wanting.  The  stamina  are  of  the 
same  number  as  the  petals,  or  double  their  number,  some- 
times fewer.  The  ovary  is  inferior,  and  has  four  or  five 
cells,  containing  a  considerable  number  of  ovules,  attached 
to  their  inner  angle.  The  style  is  simple,  and  the  stigma 
is  sometimes  simple,  sometimes  four  or  five-lobed.  The 
fruit  is  a  berry  or  a  capsule,  with  four  or  five  cells,  each 
often  containing  only  a  small  number  of  seeds,  and  open- 
ing by  as  many  valves,  bearing  the  dissepiments  on  the 
middle  of  their  inner  surface.  The  seeds  have  a  proper 
integument,  generally  formed  of  two  laminee,  and  imme- 
diately covering  a  homotrope  embryo  destitute  of  endo- 
sperm. 

Jussieu's  family  of  Onagrse  contained  several  genera  which  have 
been  successively  removed  from  it.  Thus  the  genus  Mocanera 
appears  to  us  to  belong  to  the  family  of  Ternstrcemiacece  ;  Cer- 
codia forms  the  type  of  the  family  of  Hygrobieae ;  the  genera 
Cacauciay  and  Combretum^  belong  to  the  Combretaceee ;  Santalum 
forms  the  type  of  the  Santalacese  ;  the  genera  Maurira  and  Pe- 
taloma  appear  to  us  to  belong  to  the  Melastomaceae ;  and,  lastly, 
the  genera  Loasa  and  MentzeUa  constitute  the  family  of  Loasece. 

The  family  of  Onagrarise  is  composed,  among  others,  of  the 
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genera  Ejiiln&him,  (Etiotlirra,  /^H':ia,  drcipa,  Jvmirra,  Fuchsia, 
&e.  It  is  very  nearly  allie<]  to  llie  Myrlaccte  and  Melflaloniaoeffi, 
but  u  diatinguislietl  from  the  Myrtavew  by  liavin^  itt  leaves 
witbuut  dots,  its  Ktamina  in  dctermiiint«  nnmlier,  and  Us  general 
twpect ;  and  from  the  MelaMomacffe  by  tbe  Tery  different  vtruc- 
tnre  of  tbe  leaves  am!  aiilbem. 

[The  rootA  of  (Emtthera  bifmiU  are  eaten,  but  Ibe  proper- 
ties of  this  tatnily  are  little  known. — Tr.] 

FAStiLY  CXLL — CoMBRETACEx,  Brotcn. 
Gtnera  ^liea^i  and  Terminalin  of  Juts. 

Trees  or  shrubs,  with  opposite  or  ^temate  lenves,  which 
are  entire  and  witlioiit  stipules.  Flowers  IiemiRphrAclitc  or 
poU'gntnous,  variously  disposed  in  nxillar  or  terminal  spikes. 
The  calyx  is  adherent  by  ils  base  to  the  ovary,  ivhich  is  in- 
ferior; its  limb,  which  is  often  tubular,  has  four  or  live 
divisions,  and  is  articulated  to  the  siiniinil  of  the  ovary. 
The  corolla  is  wanting  in  several  freufirn,  or  is  composed  of 
four  or  five  petals  inserted  between  the  lobcn  of  the  calyx. 
The  number  of  slAmina  is  generally  double  that  of  the 
divisions  of  the  calyx,  but  the  number  is  not  strictly  deter- 
mined. The  ovary  has  a  single  cell,  containing  from  two 
to  four  ovules  hanging  from  its  autnmit.  Tlie  style  vHries 
tn  length,  and  is  terminated  by  a  simple  stigma.  I'be  fruit 
is  alirays  unilocular,  monospcrmous  through  aburtiuti,  and 
iudehiscent.  The  seed,  which  is  pendent,  is  composed  of 
au  endosperm,  which  immediately  covers  the  embryo. 

The  Cnmbretaccjc  consist  of  genera  vrbich  were  rcferreil.  some 
to  the  Elna^eie.  and  others  to  the  Onagruriie,  *ur\i  uti  Burida, 
Tertninatia,  Conocar/iag,  Qtiinfualif,  CominvHtm,  &v.  This  fnmtly 
does  not  at  first  si^^lil  appear  composed  uf  genera  very  intimately 
allied.  In  fact,  some  are  fiimisbed  witli  petals,  while  ulbeia 
want  them ;  some  have  flat  cotyledons,  while  others  tmve  rhese 
oi^^s  convolute.  Bui  the  truly  distinctive  character  of  this 
family  connist^  of  its  unilocular  ovary,  containing;  froiu  two  ta 
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four  ovules  hanging  from  the  top  of  the  cell  without  podospemn 
By  its  apetalous  genera,  this  family  is  connected  with  the  San- 
talaceae,  which  are  especially  distinguished  from  it  hy  the  pre- 
sence of  an  endosperm,  and  by  their  erect  ovules.  By  its  geaera 
which  are  furnished  with  petals,  it  clos^y  approaches  the  Ona- 
grarise  and  Myrtaceffi,  between  which  it  ought  to  be  placed. 

[Generally  astring^t  and  tonic     The  bark  of  several  spe- 
cies is  used  for  tanniiig.**^TR.] 

Family  CXLII. — ^Myrtaceje,  Juss. 

This  interesting  family  k  oomposed  of  trees  or  shrubs  of 
an  elegant  habit^  and  abounding  in  a  resinous  and  fragrant 
juice.  The  leaves  are  opposite,  entire,  often  persistent, 
and  marked  with  translucid  dots.  The  flowers  are  va* 
riously  disposed,  either  in  the  axillee  of  the  leaves,  or  at  the 
summits  of  the  twigs.  Their  calyx  is  monosepalous,  adhe- 
rent by  its  base  with  the  inferior  ovary,  ha\nng  its  limb 
with  five,  six,  or  only  four  divisions.  The  corolla,  which 
is  rarely  wanting,  is  formed  of  as  many  petals  as  the  calyx 
has  lobes.  The  stamina,  which  are  generally  very  nume- 
rous, rarely  in  determinate  number,  have  their  filaments 
free,  or  variously  united,  their  anthers  terminal  and  gene- 
rally rather  small  The  ovary,  which  is  inferior,  has  from 
two  to  six  cells,  which  contain  a  variable  number  of  ovules 
attached  at  their  inner  angle.  The  style  is  generally  simple 
and  the  stigma  is  lobed.  The  fruit  presents  numerous  mo- 
difications. It  is  sometimes  dry,  opening  into  as  many 
valves  as  there  are  cells,  sometimes  indehiscent  or  fleshy. 
The  seeds,  which  are  generally  destitute  of  endosperm, 
have  an  embryo  the  cotyledons  of  which  are  never  either 
convolute,  or  rolled  in  a  spu'al  form  one  upon  the  other. 

Professor  De  CandoUe  has  divided  the  M yrtacese  into  ^vq  na- 
tural tribes,  as  fellows  : 

1.  The  CuAMifiLAUGiEiE :  Fruit  dry,  unilocular ;  seeds  basilar, 
cal3rx  five-lobed,  corolla  of  five  petals,  sometimes  wanting ;  sta- 
mina free  or  polyadelphous.     The  genera  which  form  this  tribe 
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Hru  iiJi  DBtivos  tif  N«tr  IIoUaikI  :  CtUytrix,  ChamtrlaitnMni,  Pik- 
an/Amx,  &v. 

3.  LEPTosPERMEiX  :  Fruit  dry,  dehittcent,  with  veveral  cells  ; 
t'Cetia  attached  to  lite  iuncr  angle,  deslittttt;  of  arillua  xad  fodo- 
spcrtu  ;  le»vcii  oppotile  ur  alternalc.  Sltnibij  nil  natives  of  New 
llulUnd  :  Seaufortia,  Catotanniu*,  Trislama.  ^elaiettcu,  KtidtS' 
mia,  Kwtiif/jitus,  Mttnt^ltrot,  jAptutpermiau,  &i:. 

3.  MvHTE£:  Fruit  fleshy,  generally  with  Berenlcdlv;  seedi 
without  arillug  or  endosperm ;  stamina  free ;  leav««  opjKieile. 
Shrubs  tilmoBt  all  iiativeH  of  tlic  tropuKi :  Eiufenia,  Jnmbosa,  Ca- 
lyptranthet,  Can/opht/llita,  .Vi/rtuii,  Offiipomanetia,  &e. 

4.  BaRRiNotonIES:  Fruit  dry  ot  fle»ky ;  alu-aya  indebiscent, 
with  iievenJ  cells ;  stamina  niQnadelpliuaa  at  ttieir  base ;  leaves 
alternate,  not  dotted.  Trees  of  tlie  equitiOL-tiid  r^ions  of  the 
Old  and  New  Continents :  Dicah/x,  Stntt)wiium,  Barringloma, 
Gusiavia. 

&,  Lii:cyTiiU]i:£  ;  Fruit  dry,  opening  hy  an  operciilnm  (p)*]!!- 
diiim)  :  stamina  very  numerous,  monadelphous  ;  leares  nUernatc, 
not  dotted.  Large  trees  of  equinoctial  America :  Lcrylhif,  Cou- 
Talari,  Couroujiitri,  lierlftoltelia. 

The  Myrtacete  form  a  very  distinct  liunily  among  the  Dico- 
tyledones  with  inferior  ovary.    It  is  allied  to  the  MelastomaceiP, 
which  differ  from  it  in  the  very  remarkable  and  constant  dispo- 
sition of  the  nerves  of  their  leaves,  and  in  the  number  and  stmi-- 
ture  of  their  Rtaniina ;  to  the  Onagrariie,  which  differ  i»  having 
their  stamens  delermiuate ;   to  the  Rusncece,  wliich  are  distin- 
guished by  their  alternate  leaves  and  multiple  styles ;  and  tn  the 
Comkret«ceffi,  in  which  the  lubes  of  the  embryo  are  convoluli'. 
[These  plants  generally  contain  a  pungent  or  fritgrant  vo- 
latile oil,  together  with  tannin  and  gallic  acid.     Cloves 
are  the  flowers  of  Cinyopht/lliu  aromatimt.     Pimento  is 
obtained  from  a  species  of  Myrtus.     Cajeputi  oil  is  pro- 
cured from  the  leaves  of  Mehleiica  le«code?ufn>n.     The 
ivot  of  Eugenia  raetvuaa  is  employed  in   India  a«  an 
aperient.     Tlie  bark  of  the  root  of  the  Pomegranate  is 
astringent,  and  lias  been  employed  in  diarrhiea.  a»  well 
,       as  a  remedy  for  taiie-worrn-     Euciiiyphu  rtntiiftanx  yields 
^„     a  kind  of  gum :  and  the  bark  of  several  species  is  used 
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for  tanning.    Thd  fruits  of  the  Engenin  are  eaten,  as  are 
those  of  several  other  species  of  this  family. — Tb.] 


Family  CXLIII. — ^Melastomaceje,  Juss. 

The  Melastomacece  are  large  trees,  trees  of  small  size, 
shrubs  or  herbaceous  plants,  with  opposite,  simple  leaves, 
generally  furnished  with  from  three  to  five  or  even  eleven 
longitudinal  nerves,  from  which  proceed  numerous  other 
transverse,  parallel,  very  close  nerves.  The  flowers,  which 
are  sometimes  very  large,  have  in  a  manner  every  mode  of 
inflorescence.  The  calyx  is  monosepalous,  more  or  less  ad- 
herent to  the  ovary,  which  is  inferior,  or  semi-inferior :  its 
limb  is  sometimes  entire  or  toothed,  or,  lastly,  has  four  or 
five  more  or  less  deep  divisions.  More  rarely  it  forms  a 
kind  of  hood  or  operculum.  The  corolla  is  composed  of 
four  or  five  petals.  The  stamina  are  double  the  number 
of  the  petals :  their  anthers  present  the  most  diversified 
and  the  most  singular  forms,  and  open  at  their  summit  by 
a  hole  or  pore  common  to  the  two  cells.  The  ovary  is 
sometimes  free,  more  commonly  adherent  to  the  calyx.  It 
has  from  three  to  eight  cells,  each  containing  very  nume- 
rous ovules.  The  summit  of  the  ovary  is  often  covered  bv 
an  epigynous  disk.  The  style  and  stigma  are  simple. 
The  fruit  is  sometimes  dry,  sometimes  fleshy,  and  has  the 
same  number  of  cells  as  the  ovary.  It  remains  indehiscent, 
or  opens  into  so  many  septiferous  valves.  The  seeds  are 
frequently  reniform :  they  contain  an  erect  or  slightly 
curved  embryo,  destitute  of  endosperm. 

This  family,  which  has  lately  been  subjected  to  careful  exami- 
nation by  Professor  De  Candolle,  iu  the  third  volume  of  his 
ProdromuSy  contains  a  very  great  number  of  species,  which  have 
been  grouped  into  numerous  genera,  such  as  Melastanuiy  Rhcxiay 
Miconia,  Tristemma^  Topobcea,  &c.  It  is  so  distinct  in  the  dis- 
position of  the  nerves  of  its  leaves,  that  it  cannot  be  confounded 
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with  nny  of  the  fitintlies  whiili  approuh  nenreat  to  tt.  as  tba 

Oiinfp-ariie,  Myrtat^es^,  and  Rosacete. 

[All  that  can  he  said  of  the  properties  of  this  extensive  fa^ 
mily  is,  thiit  the  species  are  generally  more  or  less  aHlrin- 
gent,  and  thitt  none  of  them  are  known  to  he  unnhole- 
aome. — Tk.] 

•  Family-  CXLIV. — Salicarix,  Juss. 

Herbs  or  slirubs  with  o])p<i8ite  or  alteroate  leaves,  bear-   , 
ing  Hxillar  or  terminal  Howers  ;  a  monuaepalou8,  tubular  or    ' 
urceolate  calyx,  toothed  at  its  eiiminit;  a  forolla  of  from 
four  to  six  petals  wliicb  alternate  with  tlie  divisions  of  the   ' 
calyx,  and  are  inserted  at  the  upper  part  of  its  tube.     The*  j 
corolla  is  wanting  in  some  genera.     The  stamina  are  equal 
to  tbe  petals  in  number,  or  double,  or  more  rarely  in  inde- 
finite number.      Tlie  ovary  is  free,  simple,  with  eevera]  I 
cells,  each   containing  a  considerable   number  of  ovules.   ' 
The  Btyle  is  simple,  terminated  by  a  usually  capitate  slig^  I 
ma.     The  fi-uit  is  a  Citpsule  covered  by  the  calyx,  which 
is  persistent,  and  has  oue  or  more  cella,  containing  seeds 
attached  at  their  inner  angle.     The  seeds  arc  CDm[>osed  of 
an  embryo  destitute  of  endosperm. 

Of  the  {genera  which  i-ompose  this  family,  we  may  mentinn  thv 
fuUowing  :  Lj/lAnim,  C'tijAea,  Ginoria,  Lagrrtlnrmia,  Ammaniu, 
It  'us  nllird  lo  the  OnagraritP,  (rata  which  it  dMen  in  liAving  it« 
ovary  free,  and  lo  the  Rosaces,  which  lutve  always  stijiult-s,  and 
posses  many  other  characters  which  distinguish  them  from  ilie 
Salicariie. 

Q/.j/Mrtfm  Sniiearia  is  astringent,  and  has  been  used  in  di- 
arrhiea.  The  henno  of  the  east  is  obtained  from  LawiO' 
nia  inermit. — Ta.] 

•  Family  CXLV. — TAMAitisciNEi,  Desraur, 

Shrubs  or  small  trees,  generally  with  very  small,  squa- 
miform  anil  sheathing  leaves,  and  small  Howers,  furnishod 
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tim^r  it  forms  a  talbe  at  its  lowtBi*  ^jpart.  The  <;^olla^^ 
ecrm^erfof  fcftir  w4iv^  petsistent  ^^tals.  The  6taittifitf/ 
frbm  five  to  ten,  rarely  fottr,  are  monadelphous  at  thei)^ 
bttsel  The  ovary  is  triangular,  sometimes  surrounded  «t^ 
Its  base  by  a  perijgynous  disk.  Tlie  style  is  simple  or  ttU 
partita.  The  fruit  is  a  triangular  capsule,  with  a  siqgt^ 
c^ll,  eontaining  a  pretty  large  number  of  seeds  attach^ 
about  the  middle  of  the  inner  surface  of  the  three  valv^ 
which  form  the  capsule.  The  embryo  is  erect,  destitiil<| 
of  endosperm.  •    '! 

"This  small  family  Is  composed  of  the  genus  Thmariiy  whtdb* 
M.'l>e8vaux,  Professor  of  Botany  at  Angers,  proposes  divi^6Jg| 
into  two  genera,  Tamarix  and  Myricaria.  It  was  at  first  pladetf 
among  the  Portulaceffi,  from  which  it  difiers  in  its  habit,  antf 
in  the  embryo  being  destitute  of  endosperm.  In  this  latter  cht|'i' 
racter,  the  family  of  TamaritMuneae  has  some  affinity  to  the 
Lythrariee. 

[The  ashes  of  Tamarix  gallica  and  africana  contain  a  laige 
quantity  of  sulphate  of  soda.  The  bark  is  generally^ 
bitter  and  astringent. — Tr.] 


*  Family  CXLVI. — RosACEiE,  Juss, 

A  LARGE  family  composed  of  herbaceous  plants,  siirubs, 
or  trees  attaining  very  large  dimensions.  Their  leaves  are 
alternate,  simple  or  compound,  accompanied  at  their  base 
by  two  persistent  stipules,  sometimes  united  to  the  petiole. 
The  flowers  present  various  modes  of  inflorescence.  They 
have  a  raonosepalous  calyx,  with  four  or  five  divisions, 
sometimes  accompanied  externally  with  a  kind  of  involucre 
which  is  incorporated  with  the  calyx,  so  that  the  latter  ap- 
pears to  have  eight  or  ten  lobes.  The  corolla,  which  is 
rarely   wanting,    is   composed   of  four   or    five   regulariy 
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Hprcading  petale.  The  stamina  are  getientlly  very  mimer- 
»u»  Hiid  diatiuct.  Tlie  pistil  presenU  various  modificatioBa. 
Sometimoa  it  is  formed  of  one  or  aeveral  carjtelfi,  euUrely 
fre«  and  di§tinct,  and  placed  id  a  tubular  calyx.  Soni». 
times  Ibeae  carpels  adiicre  by  tbeir  outer  side  to  the  calyx  ; 
sometimes  they  arc  not  only  united  to  llie  calyi,  but  to 
each  other ;  sometimes  tbey  arc  collected  into  a  kind  of  c&> 
pitulum,  upon  a  receptacle  or  gyuophorum.  Each  of  thcM 
carpels  is  unilocular,  and  contains  one,  two,  or  a  greater 
number  of  ovules,  the  position  of  which  varies  greatly. 
The  style  is  always  more  or  less  lateral,  and  the  stigma  sim- 
ple. The  fruit  is  extremely  diversified :  sometimes  it  la  a 
true  drupe,  sometimes  a  melonida  or  an  apple;  eomeliioes. 
one  or  more  akeiiia,  or  one  or  more  dehiscent  capsules ;  ot, 
lastly,  an  aggregation  of  small  akenia  or  drupes,  forming  a 
capitulum  upon  a  gjnophorum  which  becomes  fleshy.  The 
seeds  have  tbeir  cmbrj-o  mouotrope  and  destitute  of  endo- 
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This  extenrive  family  has  been  divided  into  tribes,  loue  of 
which  Lave  been  considered  as  distinct  families. 

-I.  CffHvsoBALANEiE,  Browu :  Ovary  siiigle,  free,  MmfauDing 
two  erect  ovules  ;  style  filiform,  arising  nearly  from  the  busc  of 
the  ovary  ;  flowers  more  or  less  irregular ;  fruit  drupaueuus. 
Ex. :   Chiyiuhaiiaiu),  Parinarium,  Moquika,  4c. 

2.  DarPAcRA,  De  Cand. :  Ovary  single,  free,  containing  two 
collateral  ovules :  style fiUfonn,  terminal;  flowers  regtdar ;  fruit 
drupateous.     Ex. :  Prunut.  Amt/ffdaltu^  Cerasui,  Sec 

8,  SpJRSACEiE,  Rit-h. :  Seveml  ovaries,  which  are  free  or 
slightly  attached  to  each  other  by  their  inner  side,  eontaining 
two  or  fonr  eoltateral  ovnies  ;  stylo  terminal ;  capnileti  distinct, 
unilocular ;  or  a  single  pvlyipenuons  capsule.     £k.  ;    Sptraa, 

A.  Fraoariace£,  Rich.:  Calyx  xpresding,  often  furnished 
with  an  external  calycnlns  ;  several  monospermons,  indehisoent 
carpels,  tometimes  collected  upon  a  fleshy  gynophorum ;  style 
more  or  less  lateral.  Ex. :  PotmUUa,  Fmgaria,  Geum.  Rubtu, 
Drya$,  Comanmt,  the. 
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6.  SAiremsoiiBBjB,  Juis.  e  Flowers  uanally  pdygamaiis  and 
•ometimes  destitute  of  coroUa ;  one  or  two  carpels,  scFmetiiiies 
adherent  to  the  calyx,  terminated  by  a  style  and  a  styliform  or 
penicillate  stigma.    Ex. :  Poteriuoh  Clifforticiy  Alt^temilla,  &a 

.  6.  RosEiE,  Juss. :  Calyx  tabular,  urceolate,  containiog  a  ya^ 
riable  number  of  monospermous  carpels  fittached  to  the  inner 
wall  of  the  calyx,  which  becomes  fleshy  and  covers  them.  Elx. : 
JRosa, 

7.  PoMACEJE,  Rich. :  Several  unilocular  carpels,  each  contain- 
ing two  ascending  ovules,  rarely  a  great  number  attached  to  the 
inner  side,  united  together  and  with  the  calyx,  and  forming  a 
fleshy  fruit,  known  by  the  name  of  Melonida  or  apple.  Gx. : 
Malus,  PyruSy  CraicBgtiSy  SorbtLS^  Cydonia^  &c. 

[The  RosacesB  are  generally  astringent.  The  fruits  of  se- 
veral Chrysobalanes,  which  are  chiefly  tropical,  are  eateiu 
Those  of  the  Drupacese,  such  as  the  Cherry,  Peach,  Nec« 
tarine.  Plum,  &c.,  are  well  known  as  articles  of  the  deaiertL 
The  leaves  and  kernels  of  this  tribe  yield  prussic  acid, 
and  some  of  them  are,  for  this  reason,  dangerous.  The 
leaves  of  the  Sloe  and  the  Bird-cherry  have  been  em- 
ployed as  a  substitute  for  tea.  The  root  of  Spiraea  Ul- 
maria,  which  is  highly  astringent,  has  been  used  as  a 
tonic,  and  for  dyeing  black.  The  fruits  of  many  Fraga- 
riacecB,  as  the  Strawberry,  Rasp,  and  Brambles,  are  in 
common  use.  The  root  of  jRtdnis  viUosus  ajffbrds  an 
astringent  decoction.  Brayera  atUhelminthicum  is  an  ef- 
fectual remedy  for  tape-worm.  Agrimonia  and  Poterium 
arc  astringent.  The  fruit  of  Posajoanina,  andjthe  petals 
of  Pasa  gaUica^  are  astringent,  and  have  been  employed 
in  chronic  diarrhoea  and  cases  of  debility.  The  fiuits  of 
most  of  the  Poinaceee,  as  the  Apple,  the  Pear,  the  Quince^ 
the  Medlar,  are  in  common  use.-«-TR.] 


Family  CXLVIL— HoMAXiNEiB,  Brown. 

The  Homalinese  are  shrubs  or  small  trees,  all  natives  of 
warm  countries.    Tlieir  leaves  are  alternate,  petiolate,  sim^ 
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file,  ftinlisfaed  with  caducous  stipules.  Their  flowers  are 
hermaphrndite,  diHposcd  in  spikes,  rRCcmcs,  or  pHniclcs. 
Their  ralyx  in  monosepalous,  having  tlic  tube  fihort,  conical, 
and  adherent  to  the  ovary,  the  limb  divided  into  from  ten 
to  thirty  lobes,  of  which  the  outer  are  larger'  and  Talvar* 
and  the  inner  smallei'  and  |»etalIiform.  The  corolla  ia 
wanting.  At  the  inner  face,  and  most  commonly  towanla 
the  base  of  the  inner  scpale,  are  BituHtcd  glandular  and  se»- 
silc  ap|)endage8.  The  number  of  stamina  varies :  it  is  Bome> 
times  equal  to  that  of  the  outer  lobes  of  the  calyx,  and  the 
stamina  arc  opposite  to  them;  at  other  times  the  stamina 
are  more  nuraeraus  and  collected  into  bundles.  The  ovarj 
is  generally  semi' inferior,  with  a  single  cell  containing  a 
great  number  of  ovules  attached  to  three  or  five  (larietal 
tro|  ill  OS  {terms.  The  styles,  which  are  of  the  same  number 
as  tlie  truiihosperuiH,  teroiiiiate  each  in  a  simple  stigma. 
The  fruit  is  BometiuDcs  drv,  sometimes  fleshy.  The  seeds 
have  their  embryo  placed  in  a  fleshy  endosiierm. 

This  family,  which  is  as  yet  Utile  known,  was  proposed  by 
Brotm,  and  hns  been  adopted  by  M.  de  CandoUc,  who  refers  to 
it  the  following  genera  :  /fotnalivm,  Nopimnga,  Pinetfa,  BlnrA- 
weilia,  Attranlkiis,  Nita,  MyrioHlheia,  Astervpeia,  and  Anshilrlitu 
III  the  structure  of  its  fruit,  this  family  ajiproaches  the  Floconr- 
tianeee  nnd  Samyden,  and  by  its  insertion  comes  near  the  Re- 
sacen. 


Family  CXLVIIL— Samyde^,  VerU. 


Exotic  shmbs,  growing  in  the  warmest  r^ons  of  the 
globe,  un<l  bearing  alternate,  distichous,  simple,  persistent 
leaves,  commonly  marked  with  translueid  dots,  and  fui^ 
nished  with  two  stipules  at  their  base.  The  flowers  are 
axillar,  solitary,  or  grouped.  They  have  a  calyx  formed  of 
five,  more  rarely  of  three  or  seven  sejials,  united  togrthor 
at  their  base,  and  sometimes  forming  a  more  or  less  elon- 
gated tube.     The  limb  has  more  or  less  deep  divisions, 
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coloured  on  their  inner  suriace.  The  corolla  is  always 
wanting.  The  stamina  are  of  the  same  number  as  the  divi- 
sions of  the  calyx,  or  double,  triple,  or  quadruple,  and  are 
inserted  at  their  base.  They  are  monadelphous,  and  some 
of  them  are  occasionally  sterile,  and  reduced  to  their  fila- 
ment, which  becomes  flat  and  downy.  The  ovary  is  free^ 
with  a  single  cell,  containing  a  great  number  of  ovules  in- 
serted on  three  or  five  parietal  trophosperms.  The  style  is 
simple,  terminated  by  a  capitulate  or  lobed  stigma.  The 
fruit  is  a  unilocular  capsule,  opening  by  three  or  five  valves, 
which  bear  upon  the  middle  of  their  inner  surface  the 
seeds,  enveloped  in  a  more  or  less  abundant  coloured  pulp. 
The  seeds  have  a  fleshy  endosperm,  in  which  is  a  very 
small  heterotrope  embryo,  in  other  words,  ha^bg  its  radi- 
cle opposite  to  the  hilum  or  point  of  attachment  of  the 
seed. 

This  funily  is  composed  of  the  genera  Samydoy  Anattringa^ 
and  Cdsearia,  In  the  structure  of  its  fruit  it  approaches  the 
Violets  and  Flacourtianese ;  but  its  insertion,  which  is  evidently 
perigynous,  places  it  near  the  Rosacese,  several  genera  of  which 
are  equally  apetalous.  Besides  the  three  genera  mentioned 
ahove,  there  ought  to  be  referred  to  this  family  the  genus  Pi- 
parea  of  Auhlet,  which  has  hitherto  been  placed  among  the 
Violacece. 


*  Family  CXLIX. — LEouMiNoSiE,  Juss. 

A  VERY  natural  family,  in  which  are  contained  herba- 
ceous plants,  shrubs,  or  small  trees,  and  trees  often  of  co- 
lossal dimensions.  Their  leaves  are  alternate,  compound 
or  decompound,  sometimes  simple.  Rarely  the  leaflets  are 
abortive,  and  there  only  remains  the  petiole,  which  widens 
and  forms  a  hind  of  simple  leaf.  At  the  base  of  each  leaf 
are  two  persistent  stipules.  The  flowers  present  a  very 
diversified  inflorescence.  They  are  generally  hermaphro- 
dite.    Their  calyx  is  sometimes  tubular,  with  five  unequal 
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teetli,  sometimeB  with  live  more  or  less  Jeep  and  unequal 
divisions.  At  the  outside  of  the  calyx,  there  are  one  or 
more  hractcas,  or  sometimes  a  calyciform  involucre.  The 
corolla,  which  ts  sometimes  wanting,  is  composed  of  five 
generally  unequal  petals,  of  which  one,  named  the  gfandard, 
is  larger  and  superior ;  two  named  ivitiffg  are  lateral ;  and 
two  inferior,  and  more  or  less  coherent  or  united,  form- 
ing (he  keeL  SometimcB  the  corolla  is  formed  of  five  equal 
l>etals.  The  stamina  are  generally  ten  in  number,  some- 
times more  numerous.  Their  filaments  arc  usually  diadcl- 
phuus,  rarely  monadelphous,  or  entirely  free,  perigjiious 
or  hypogynous.  The  ovary  is  more  or  less  stipitate  at  its 
base.  It  is  generally  elongated,  inequilateral,  with  a  single 
cell,  containing  one  or  more  ovulett  attached  to  the  inner 
suture.  The  style  is  somewhat  lateral,  often  bent  or  curved, 
and  terminated  by  a  simple  stigma.  The  fruit  is  always  a 
legume.     The  seeds  are  generally  destitute  of  endosperm. 

This  extensive  family  is  composed  of  very  numerous  genera, 
which  may  be  divided  into  three  natural  tribes : 

I.  Papjuonaceje  :  Corolla  formed  of  five  unequal  petals,  uoii- 
■tituting  the  irr^ular  corolla  named  papilionaceous ;  teu  sta- 
mina generally  dioddphous.  Es,  i  Phnsooltu,  Faint,  Ltithyrtu, 
lioinma,  Glffcate,  Astrtigaius,  Pfiaca,  &c. 

S.  Cas«ie,e  :  Corolla  generally  formed  of  fire  regular  petals  ; 
the  (en  stamina  usually  free.     Ex. :  Cassia,  Bauktma,  Gtoffraa, 


3.  MiMOSEA  :  Containing  the  apetolous  genera,  furnished  with 
«  calyclform  involucre  ^  itamina  very  numerous  and  free.  Ex. : 
Mitaota,  Aearia,  Inga,  &c. 

The  family  of  Legumino^v  is  very  nearly  allied  lo  the  Roio- 
cee,  aad,  although  at  first  sight  it  appears  very  easy  to  tlislin- 
guiib  them,  there  ore  genera  which  form  a  kind  of  tnuuition 
from  the  one  family  to  the  other. 

[The  Papilionacea  are  possessed  of  very  diversified  pro- 
perties. The  seeds  of  many  species  are  used  as  food, 
snch  OS  the  Bean,  (he  Pea,  &c.,  wlule  those  of  others  nre 
pni]gative,  emetic,  or  poisoDOns.     Of  the  latter  kind  are 
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those  of  the  Laburmui^  The  pulp  of  the  Tamanady 
Ceraiimia  aHquOy  dRmom  fagifolUa^  and  CauUiJishdih  is 
more  or  less  porgative.  Senna  consists  of  the  leayes  of 
several  speoies  of  Casna,  Catechu  is  obtained  from 
Acacia  Catechu.  Gnm  Arabic  is  yielded  by  Acacia  sene- 
galensis  and  other  species ;  gum  tragacanth  by  Astroffakis 
creticits  and  verus.  Myroxyhn  bakamiferum  affords  the 
balsam  of  Tola  ;  Copaifera  (Officinalis^  copaiba  balsam. 
Indigo  is  obtained  from  several  species  of  Indigofera; 
logwood  is  the  wood  of  HcsmatoxyUm  campechianum ; 
Sanders-wood  that  of  JPierocarpua  saniaUnus.  The  Ton- 
kay-bean  is  the  seed  of  Coumarouma  odaratOy  which  owes 
its  fragrance  to  a  peculiar  principle  found  alao  in  the 
flowers  of  MeUhtus  (^fficinaUs* — Tr.] 


Family  CL.-— Terebinthaceje,  Jtiss. 

Trees  or  shrubs,  often  lactescent  or  resinous,  having 
alternate,  generally  compound  leaves,  destitute  of  stipules, 
and  small  hermaphrodite  or  unisexual  flowers,  usually  dis- 
posed in  racemes.  Each  of  the  flowers  has  a  calyx  of  from 
three  to  five  sepals,  sometimes  connected  at  their  base,  and 
united  to  the  ovary,  which  is  inferior,  and  a  corolla,  which 
is  sometimes  wanting,  but  is  usually  composed  of  a  number 
of  petals  equal  to  the  lobes  of  the  calyx,  and  regular.  The 
stamina  are  generally  of  the  same  number  as  the  petals, 
more  rarely  double  or  quadruple  :  in  the  former  case  they 
alternate  with  the  petals.  The  pistil  is  composed  of  from 
three  to  five  carpels,  sometimes  distinct,  sometimes  more  or 
less  united,  and  surrounded  at  their  base  by  a  perigynous, 
annular  disk.  Sometimes  some  of  the  carpels  are  abortive, 
and  there  remains  only  one,  from  which  spring  several 
styles.  Each  carpel  has  a  single  cell,  containing  sometimes 
an  ovule,  supported  upon  the  top  of  a  filiform  podosperm, 
which  arises  from  the  bottom  of  the  cell,  sometimes  a  re- 
versed ovule,  sometimes  two  reversed  or  collateral  ovules. 
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The  fruil«  are  dry  or  drupaceous,  generally  coniatniDg  a 
single  seed.  The  seed  coutaitia  on  embryo  destitute  of  cii- 
dosperm. 

Thin  family  has  been  ctu^fiilly  examined  by  our  cxL-ellent 
friend  Professor  Kiuith.  It  nuy  be  divJdMl  into  Mveu  mitural 
tnbes: 

1.  Anacakdie£  or  Cassuvirs,  cont&ining  the  genera  Ana- 
eanUum,  Mangifrtxi,  Pistacia,  &c. 

2.  BvMAcaiKBJB,  to  whiuh  belong  the  geueru  Hhut,  Muuria. 
Dmtitta,  &c. 

3.  Spo.vdiace^,  which  comprehend  the  genera  SpotuHas  and 
Pmtpartia. 

4.  BL-RiiERACEf,  containing  the  genera  Seica,  Bomoellia,  Sttr- 
tera,  Camarium,  Sec 

5.  AMyRioE^E.     Ex.:  Amt/ria. 

6.  CoNNARACES.     EJx. :  ConnortM,  OmphaluliiHtii,  Ciut^is,  &v. 

7.  JcoLANDEs.     Kx. :  Japtaiu,  Carya,  &c. 

This  family  i»  very  closely  reUted   to  the  Legumin«»:e.  from 

which  it  isdistingaished  more  especially  by  tlieabsem'e  of  stipules. 

It  'i»  alxo  allied  to  the  Rhumiiew,  which  differ  from  it  in  having 

the  ovary  always  inferior,  and  the  stamina  oppogite  to  the  petals. 

[The  Anacardiew  and  SumachiuesD  abound  in  a  resinous 

juice,  which  \a  uAen  poisonous ;  but  the  fruit  of  Hcreral 

species,  as  well  ae  of  the  Spontliaccic,  \»  eatable.     The 

BurseraceK,   Connarocen,  and    Amyridcu,  are   e<|ually 

resiniferoas.     The  Walnut  in  the  fruit  of  a  species  of 

Juglans.     Several  truits  belonging  to  tlie  same  genus  are 

eaten  in  America.— Tb.] 


'  Family  CLI. — Rhamne*,  Brown. 

Parloftif  lUiomni  nfJtissixK, 

Trees  or  shrubs  u-ith  simple,  altcruaUi,  very  rarely  o|*- 
]H>stte  leaves,  I'uriiiGlied  with  two  very  flinall  cadueouit,  yt 
persistent  aud  spiuoua  titipules.  The  flowers  are  amall, 
hermaphroilile  or  uiiiecxua),  axillar,  Military,  or  collccleil 


into  sertules,  fasciculi,  &c«,  sometiines  forming  racemes  or 
terminal  ^rtules.  The  calyx  is  monosepalou%  more  or.  less 
tubular  at  its  lower  part,  where  it  adheres  to  the  ovary, 
which  is  inferior,  having  its  limb  dilated^  with  four  or  five 
valvar  lobes.  The  coroUa  is  composed  of  four  or  five  very 
small,  ODguiculate  petal%  often  involute  and  oonosve.  The 
stamina,  which  are  of  the  same  number  as  the  petals,  ure 
placed  opposite  to  them,  and  are  often  emlMUced  by  them. 
The  ovary  is  sometimes  free,  sometimes  semi-inferior,  or 
completely  adherent,  with  two,  three  or  four  cells,  oontmn* 
ing  each  a  single  erect  ovule*  From  the  summit  of  the 
ovary  generally  proceed  as  many  styles  as  it  has  cells*  The 
base  of  the  tube  of  the  calyx,  when  the  ovary  is  free,  or 
the  summit  of  the  ovary  when  it  is  inferior,  presents  a 
glandular  disk  varying  in  thickness.  The  fruit  is  fleshy 
and  indehiscent,  or  dry  and  opening  into  three  cocca.  The 
»eed  is  erect,  and  contains  in  a  fleshy,  sometimes  very  thin 
endosperm,  a  homotrope  embrj^o,  having  the  cotyledons 
very  broad  and  thin. 

The  family  of  Rhamnese,  such  as  it  was  proposed  by  the  cele- 
brated author  of  the  Genera  Pkmtarumy  was  divided  into  four 
sections.  Mr  Brown  first  proposed  forming  a  distinct  family  of 
the  first  two  sections,  under  the  name  of  CelastrineiB,  This  fa- 
mily is  distinguished  by  its  calyx,  the  lobes  of  which  are  imbri- 
cated and  not  valvar ;  its  stamina,  which  are  alternate  and  not 
opposite  to  the  petals ;  its  ovary,  which  is  'always  free,  and  of 
which  the  cells  contain  one  or  two  lateral  and  superimposed 
ovules ;  and  by  its  fruit,  which  is  always  dry,  and  opens  by 
means  of  septiferous  valves. 

Mr  Brown  has  further  proposed  forming  a  particular  family, 
having  the  genus  JBrunia  for  its  type.  This  division  of  the  fa- 
mily has  been  adopted  by  M.  de  CandoUe  in  the  second  volume 
of  his  ProdromtiSy  and  M.  Brongniart  the  younger,  in  his  Dissert 
tation  sur  la  Famille  dcs  JRhamndes.  Of  the  genera  of  this  family, 
we  may  here  mention  Rhamnusy  Paliurus,  CeanotAuSf  and  CoUetia. 
[The  berries  of  several  species  are  drastic  purgatives*— Tn.] 
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Fajiilv  CLII. — Celasthineje,  Broum.    Ad.  Brong. 
Pttrt  nfthe  RTiamni  ofJtisfieu. 

This  fKUiily  ia  coinpoeed  of  shrubs  or  trees  wUb  &IteniaM 
or  Btimetimes  opposite  loares,  and  axillar  flowerii  dtsposcil 
In  cymes.     The  calyx,  which  is  slightly  tubular  Ht  its  basd   . 
has  a  limb  with  tour  or  five  spreading  divieioDs,  which  an   1 
imbricated  prtvioiis  to  expansion.     The  corolla  is  eompnseS  I 
of  lour  or  five  flat,  slightly  fleshy  pelalti,  destitute  of  clawii,' 
and  iuserted  beneatli  the  disk.     The  stamioa  altvrnate  witi 
the  petals,  and  are  inserted  either  upon  the  edge  of  tm 
disk,  or  upon  its  up]>er  surface.     The  disk  is  perigynat  aua 
parietal,  surrouudiug   the  ovary.     The  ovary  is  free,  witK 
throe  or  four  cells,  eoiitatning  each  one  or  more  ovules  atfi  i 
taehed  by  a  filiform  podosperm  to  the  inner  angle  of  cacR  | 
cell,  and  ascending.     The  fruit.,  which  Is  sometimes  a  dvf  1 
drupe,  is  more  commonly  a  capsule  with  three  or  four  ceHf 
opening  into  three  or  four  val%'es,  each  bearing  a  disa^pi*  I 
meut  upon  the  middle  of  its  inner  surface.     The  seed^ 
which  are  sometimes  covered  by  a  fleahy  arillns,  contain  a 
fleshy  endosperm  in  which  is  an  axile  and  homotrope  tiTtt- 
bryo. 

In  speaking  of  the  Rhamneip,  we  pointed  ont  the  prinripa) 
dififereni'^s  which  exist  between  that  family  and  ihat  of  the 
CelHStrineR.  M.  de  Candolle,  in  hi»  Ptodnmius,  divides  thd 
latter  family  into  three  tribes ;  Stnphi/tfarttt,  Euoni/mnr,  and 
Aipiifoliarta.  M.  Adolphe  Brongnisrt  adopts  the  first  npinion 
of  the  celebrated  Professor  of  Geneva,  who,  in  his  Throne  Ele- 
mf-ntimv,  considered  the  Atjuifoliaccie  as  a  distinct  family.  In 
tinct,  this  ^enp  is  distinguished  fruni  the  tme  Cclastrineie  by  its 
frefjuently  monopetafous  corolla,  its  hypogynous  insertion,  the 
etitin-  absence  of  disk,  and  by  the  cells  of  its  ovary  always  con- 
taining a  single  pendent  ovale,  and  its  fleshy  ^it  containing 
t'rum  two  tu  six  bonv  miculcs. 
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*  Family  CLIII. — AguiFpLiACEiE,  De  CamL 

Uicineffi,  Ad  Broag, 

Shrubs  with  alternate  or  opposite,  persistent,  coriaceous, 
glabrous  leaves,  which  are  toothed,  the  teeth  being  some- 
times spinous.  The  flowers  are  solitary,  or  variously 
grouped  in  the  axillae  of  the  leaves.  Each  of  them  has  a 
calyx  with  from  four  to  six  small  and  imbricated  petals, 
and  a  corolla  of  an  equal  number  of  alternate  petals,  united 
at  their  base,  and  forming  a  monopetalous  corolla,  with 
deep  and  hypogynous  divisions.  The  stamina,  which  are 
alternate  with  the  lobes  of  the  corolla,  are  inserted  at  its 
base.  There  is  no  appearance  of  a  disk.  The  ovary  is 
free,  thick,  truncate,  with  from  two  to  six  cells,  eacli  con- 
taining a  single  o\nile  suspended  from  the  summit  of  the 
cell,  and  supported  by  a  cup-shaped  podosperm.  The 
stigma  is  generally  sessile  and  lobed.  The  fruit  is  always 
fleshy,  containing  from  two  to  six  indeliiscent,  woody  or 
fibrous,  and  monospermous  nucules.  The  embryo  is  small, 
homo  trope,  and  placed  towards  the  base  of  a  fleshy  endo- 
sperm. 

This  family,  as  we  have  demonstrated  when  speaking  of  the 
Celastrineae,  is  very  distinct  from  the  true  Rhamnea;  and  Ce- 
lastrine®,  with  which  it  had  heen  united.  These  differences 
are,  in  fact,  so  great,  that  M.  de  Jussieu,  and  more  recently 
Professor  De  Candolle,  thought  the  Aquifoliacese  should  be 
placed  among  the  Monopetalse,  near  the  Sapotacese,  and  especially 
the  Ebenacese,  from  which  it  differs  only  in  characters  of  little  im- 
portance. But  M.  de  Candolle  has  since  renoimced  this  opinion, 
as  in  the  second  volume  of  his  Prodromus  he  makes  the  Aqui- 
foliaceae  merely  a  tribe  of  the  Celastrinese.  The  first,  however, 
seems  to  us  the  more  correct  opinion.  AmOng  the  genera  which 
compose  the  family  of  Aquifoliacese,  we  find  the  following: 
/fer,  Cassimy  Myginda^  &c. 

[Prinos  verticillatus  is  astringent  and  tonic. — Tr.] 
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'  Family  CLIV. — EupnoiiBiACE.rT  Jus 


The  Eiipltorbiaceie  arc  herbaceous  plants,  Blirube,  or 
very  I&rge  trees,  which  occur  in  all  regions  of  the  globe. 
Most  of  them  contain  a  milky  acrid  juice.  The  leaves  arc 
usually  nlterDate,  RoraetimcR  opposite,  accompanied  with 
stipules,  which  are  sometimes  wanting.  The  flowers  are 
unisexual,  generally  email,  and  are  very  diversified  in  their 
modfi  of  inflorescence.  The  calyx  is  monosepalous,  witli 
three,  four,  five  or  six  deep  divisions,  furnished  internally 
with  scaly  and  glandular  appendages.  The  corolla  is  want^ 
ing  ill  most  genera,  or  iu  composed  of  petals  sometimes  dis- 
tinct, sometimes  united  into  a  monopctalous  corolla.  It 
ap|>ejirs  to  be  formed  of  abortive  and  sterile  stamina.  In 
the  male  flowers,  there  is  a  considerable  number  of  stamina. 
More  rarely  the  number  is  limited,  or  each  stamen  may  he 
considered  as  a  flower  (as  is  admitted  to  be  the  case  in  tbn 
genus  Euphorbia).  The  stamina  are  free  or  monadelphous. 
The  female  flowers  are  composed  of  a  free,  sc«silc,  or  stipi- 
tate  ovary,  sometimes  accompanied  by  a  hypogj'nous  disk. 
The  ovary  has  usually  tlirce  cells,  each  containing  one  or 
two  suspended  ovules.  From  the  summit  of  the  ovary  arise 
three  stigmas  which  are  generally  sessile  and  elongated. 
The  fnut  is  dry  or  slightly  fleshy,  and  is  composed  of  as 
many  cocca,  containing  one  or  two  seeds,  as  tlie  fruit  has 
cells.  The  cocca,  which  are  internally  bony,  open  elasti- 
colly  at  tlicir  inner  angle  into  two  valres.  They  rest  by 
Uieir  inner  angle  upon  a  central  columella,  which  ot't«i) 
continues  ftfter  their  dispersion.  The  seeds,  which  are  ex- 
ternally crustaceous,  and  present  a  small  Qeshy  caruncle, 
in  the  ncinity  of  their  point  of  attachmont,  liave  a  Qeshy 
endosperm,  in  which  is  contained  an  axile  and  bomotrspe 
embryo. 


''We  aire  iiiilbMed  to  M.  Adrieli 'ffe  *iiMiieu  foi*  dte 
Mmdgrft]^  of  the  geaera  ef  fM«  limiilj;  of 'irllM^  bie'deiNftliMi 
IW,  containiBg  abotit  IMO  flpeeiev.  =  Of 'tiMtoe  ff^ia&tm  ir ia^  aofl}- 
cient  to  meation  hare  the  foUowiag :  JBitphariia^  JttmmtkUu^ 
Biemu$t  Croiomf  Jcttrapka,  JBura,  Buxu$t  and  Ad^yfeu 

[The  plants  of  Utie  finally  contida  a  wSXkj.  juiae  whkfai  m 
acrid,  or  poisonous*  They  aboond  in  oaoatoheiio.  Caatar 
oil  is  obtained  from  the  seeds  of  Bkimm  cammmmii*  She 
roots  of  several  species  are  emetio,  of  others  pm^gatiFl^ 
Croion  Tigiium  affords  an  oil,  whieh  is  a  drastio  purga- 
tive. In  general,  the  fkmily  is  oharacteriaed  by.  acnd, 
narcotici  and  poisonous  qualities^  residing  in  aifolaitile 
principle,  which  may  be  dissipated  by  heat«^TK.3 

•  Family  CLV. — ^Urtic^*,  Ktoith. 

Urtlceae,  Juss,  and  Celtidese,  Hich, 

Herbaceous  plants,  shrubs,  or  large  trees,  sometimes 
lactescent,  with  alternate  leaves,  generally  furnished  with 
stipules.      Flowers  unisexual,  very  rarely  hermaphrodite, 
solitary,  or  variously  grouped,  and  forming  catkins  or  col- 
lected in  a  fleshy  involucre,  which  is  flat,  spreading,  or  pyri- 
form  and  closed.     In  the  male  flowers,  there  are  a  calyx 
formed  of  four  or  five  sepals,  which  are  distinct  or  united, 
and  forming  a  tube,  and  four  or  five  stamina,  which  are  al- 
ternate, or  very  rarely  opposite  to  the  sepals.     The  female 
flowers  have  a  calyx  formed  of  from  two  to  four  sepals,  or 
merely  a  scale,  in  the  axilla  of  which  they  are  placed.   The 
ovary  is  free,  with  a  single  cell,  containing  a  single  pen- 
dent ovule,  and  surmounted,  either  by  two  long  sessile 
stigmas,  or  by  a  single  stigma,  sometimes  supported  upon 
a  style  of  variable  length.     The  fruit  is  always  composed 
of  a  crustaceous  akenium,  enveloped  by  the  calyx,  which 
aomctimcs  becomes  fleshy:  at  other  times  the  involucre, 
which  contains  the  female  flowers,  enlarges,  as  is  remarked 


DICUNU^MOKIMI^- 


n 

f^t   ^ 


I 


in  tlie  genera  Fiais,  DorelaUa,  &o.  T)ie  seed,  besides  itn 
proper  integument,  in  GoiD{H>sed  of  a  generally  carved  em- 
hryu,  oftou  contained  witliiua  more  «r  less  tliin  oudoepcrm. 
Following  tJie  extunpip  of  our  leiime>d  friend  ProfenBor  Kiinth, 
we  have  united  to  the  Urtii-em  thn  g«nera  I'/mtii  and  CeMt, 
wliirh  w«r»  formerly  plaved  tiinon^  the  Ameiilacete,  and  of 
which  the  tWinily  of  Cellideie  had  been  formed.  This  ffroiip,  in 
fKct,  differs  in  no  eeiwntiul  chiiraiiler  tVnm  llie  other  Urticee. 
Th*  family  thus  defined,  may  be  divided  into  three  tribes  : 

1.  CELTtDt:^,  Rirh. !  FlowerN  hermaphro^le ;  ^mbrjo  with- 
iint  endosperm.     Kx.:   Ulmiu.CtHis. 

8.  UaTirKS:  Flowers  uulsexnal ;  irnits  distinct ;  embryo  en- 
closed in  a  thin  endosperm.  Ex. :  Vrtka,  ParietariOy  Humulus, 
Camtabis,  Moms. 

3.  Artocahpe*;,  De  Cand. :  Flowere  nniBexual ;  fraitH  col- 
lectitd  in  a  flat  or  pyrlfonn  flettby  involucre  i  embryo  furnished 
with  an  endosperm.      Ex.:   Dorstenia,  Ficus,  &e. 

[The  hark  of  the  Elms  is  bitter  and  ostrii^nt.  The  U8i>s 
of  hemp  are  well  known.  Its  leaves  are  narcotic.  The 
Urtic»  are  remarkable  for  tbeir  stinging  propeiuitivs. 
The  Cammon  Hop  contains  a  bitter  and  narcotic  princi- 
ple, which  ia  used  in  the  manufacture  of  ale  and  porter. 
The  Artocarpeffi  are  extremely  heterogeneous  as  to  their 
pro|>ertie8,  the  bread-fruit,  the  niull>erry,  and  the  fig, 
being  the  products  of  certain  speaes,  white  othcre  yield 
the  most  deadly  poisons.  Caontchonc  is  also  yielded  bv 
several  species. — Ta.] 

*'  ''  Family  CLVI.— Monimi*,  Jum. 

u-k-;  Atherospermete,  Brotm.  ' 

Tbkes  or  shrubs,  with  opposite  leaves,  dcatitulc  of  ati- 
ptiles  anij  unisexual  flowers.  Tho  flowers  present  a  globu- 
lar or  calyciibrm  involucre,  the  diviaioiis  of  which  arc  dis- 
posed in  two  Hedes.  In  thu  former  case,  the  involucre  baa 
only  some  amall  teeth  at  its  aiimmit;  and,  in  the  male 
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flowery  burste  and  opens  into  fonr  deep  and  pretty  TBgniar 
lobes,  the  whole  upper  sarface  of  which  is  covered  with 
stamina,  having  short  filaments,  and  each  formiiig  a  male 
flower.  In  the  second  case  fRuiziaJj  the  stamina  Kne 
only  the  lower  and  tubular  part  of  the  involucre ;  the  fila- 
ments are  longer;  and,  towards  their  lower  part,  bear  on 
each  side  a  pedicellate  tubercle,  similar  to  that  which  is  ob- 
served in  the  same  place  in  the  Laurinese.  The  female 
flowers  are  composed  of  an  involucre  precisely  similar  to 
that  of  the  male  flowers.  In  the  genera  Monimia  and 
Ruizioy  there  are  at  the  bottom  of  this  involucre,  eight  or 
ten  erect  pistils,  perfectly  distinct  from  each  other,  and  in- 
termixed with  hairs.  In  Ambaraf  these  pistils  are  very 
numerous,  entirely  immersed  in  the  substance  of  the  walls 
of  the  involucre,  the  only  part  that  is  free  and  visible  being 
their  summit,  which  is  a  small  conical  mammilla,  and  forms 
the  real  stigma.  Each  of  these  pistils  is  unilocular,  and 
contains  a  single  ovule  suspended  from  its  summit.  In  the 
genera  Ambora  and  Monimia^  the  involucre  is  persistent ; 
it  even  enlarges  greatly,  and  becomes  fleshy  in  the  first  of 
these  genera.  The  fruits,  which  in  Ambora  are  contained 
in  the  substance  of  the  walls  of  the  involucre,  are  so  many 
small  unilocular  one-seeded  drupes.  The  seed  is  composed 
of  a  rather  thin  proper  integument,  covering  a  very  thick 
fleshy  endosperm,  in  the  upper  part  of  which  is  placed  an 
embryo  which  has  the  same  direction  as  the  seed. 

This  family,  which  was  established  by  M.  de  Jussieu,  has  been 
divided  into  two  distinct  families  by  Mr  Brown.  We  are  of 
opinion,  however,  that  these  two  families  merely  form  two  tribes 
of  the  same  natural  group. 

1.  AMBOREiG :  Anthers  opening  by  a  longitudinal  groove ; 
seeds  reversed.     Ambora^  Monimiay  Rmzia, 

2.  AxHERosPERMEiE !  Ajithers  opening  from  the  base  to  the 
summit  by  means  of  a  valve ;  seeds  erect.  Pavonic^  Athero- 
apermoy  Citrosma. 

The  Monimise  are  much  allied  to  the  Urticeie,  with  wbioh 
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■ereral  of  tl>t-lr  genera  we're  formerly  united ;  liul  ifaey  diflper 
fWiin  tliem  especially  in  liavin^  their  ««eds  furnished  with  a  vt 
largQ  endosperm,  and  in  hnviug  their  ovule  pendent  aiid  Mt  I 
arect.     The  iamo  character  also  se[iaral«s  tkoni  from  the  Laurd  | 
neip,  vhicli  they  approach  in  the  structure  of  their  slamioa  iq  I 
tJie  tribe  of  Alherospcriiii«;. 


I 


•  Family  CLVII. — Salicineje,  Rich, 

This  family  is  composed  nf  the  genera  Snlix  ttuA  I^ipultt^  i 
and  contains  large  trees  with  alternate,  simple  leaves,  fupl  1 
nishcd  ivitli  caducous  stipules.  TIic  flowers  are  unisexualj  I 
and  difipoKed  in  cylindrical  or  egg-shaped  catkins.  Tbtf  I 
male  flowers  are  composed  of  from  two  to  twenty  stamini^'  [ 
placed  in  the  axilla  of  a  scale,  or  upon  its  upper  surface.'  I 
The  female  flowers  consist  of  a  fusiform  pistil,  terminateiff  I 
hy  two  bipartite  stigmas,  situated  in  the  axilla  of  a  ecal)^'  I 
and  sometimes  accompanied  at  their  base  T>y  a  i-up-shapeS  I 
calyx.  The  ovary  has  one  or  two  cells  containing  a  cot^  J 
siderablc  number  of  erect  ovules,  attached  to  the  bottom  eft  1 
the  cell  and  the  base  of  two  parietal  troplios perms.  TW^  J 
frnit  is  a  small,  elongated  capsule,  with  one  or  two  eell^  J 
«>ntaining  sei'eral  seeds  surrounded  by  long  silky  liairi^'  | 
and  opening  by  two  valves.  The  embryo  is  erect,  homo^  | 
trope,  destitute  of  endosperm. 

The  Salicines,  a  dismemberment  of  the  Amentaceff.  form  a 
group  which  \a  very  distinct  in  the  fomi  of  their  fruit. 

[The  bark  is  generally  lutringent  and  tonic.  It  ii  i 
ployed  in  lanoiii^,  and  that  of  some  (pecies,  especially  of  a 
Halix  Heiix,  hai<  of  late  act^ulred  great  c-elebrily  as  a  sdb-  I 
•dtute  for  Penirian  bark  in  fevers. — Th.^ 

•  Family  CLVIII. — Myricea:,  Rich. 

(.'asuarineip,  ^Firiel. 

If  wc  except  the  genus  Casuarina,  which,  in  it»  general 
aspect,   resembles  a  gigantic  Eipiif^vni,  the  Myriceje  arc 
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Iraes  or  iJiralM  witb  alternate.,  eir.  vgfvn^,  kaves  willi  er 
witfaont  atipulea.  Tbeir  flowers  are  always  imiaexualy  Mid 
aaoat  eonmonljr  dioBcioiie,  The  male  flowers^  diepoeed  in 
catlrin%  are  compoBed  of  one  or  more  etaminos  <^en  oi^ 
leeted  vpon  a  branched  androphorum,  and  placed  in  tl» 
axilla  of  a  bractea.  The  female  flowers,  which  are  ako  in 
catldnsy  are  solitary  and  sessile  in  the  axilla  of  a  bractea 
longer  than  themselves.  Each  flower  is  composed  of  a  leq- 
ticular  ovary^  containing  a  single  erect  ovule.  The.  style 
is  very  short,  and  surmounted  by  two  long  subulate»  glao* 
dular  stigmas.  Externally  of  the  ovary  are  two,  three  or 
a  greater  number  of  hypogynous,  persistent  scale*,  wluch 
are  sometimes  united  to  the  fruit.  The  fruit  is  a  kind  of 
small  monospermous,  indehisoent  nut,  sometimes  mem- 
branoos  and  winged  upon  its  margins.  The  seed  which  il 
contains  is  erect;  its  integument  inunediately- covers  a 
large  embryo  having  a  direction  entirely  the  reverse  of  that 
of  the  seed. 

This  (sillily,  vrhich  is  formed  of  genera  that  were  fbrmeriy 
plscod  in  the  discordant  g^^up  of  Anientacett,  is  allied  to  the 
C(4tide8B  and  Betuline»,  but  differs  from  the  former  in  its  flowers 
being  in  catkins,  and  alwayt^  unisexual,  and  its  erect  ovule,  and 
from  the  latter  in  its  unilocular  ovary,  and  its  embryo  destitute 
of  endosperm. 

[  Generally  aromatic  and  resinous.     Wax  is  obtained  from 
the  berries  of  Myrica  cenfera4 — Tr.] 

*  CLIX. — ^BETULINEiE,  Rich, 

Trees  with  simple,  alternate  leaves,  accompanied  at 
their  base  by  two  fitipules.  Flowers  unisexual,  disposed  in 
scaly  catkins.  In  the  male  catkins,  each  scale,  which  is 
sometimes  formed  of  several  scales  united,  bears  two  or 
three  flowers  which  are  naked,  or  have  u  calyx  with  three 
or  four  deep  divisions.  The  number  of  stamina  is  very 
variable  in  each  flower.      The  female  catkins  are  egg* 


DiciimX-iirppiiiTR*.  Sft 

shaped  or  cj-tindrical,  and  w&ly.    At  ttic  inner  "base'  of  each 

Bcalo  are  from  one  to  three  naked,  Bcssilc  flowent,  present- 

iiig  a  free,  compressed  o^-ary,  with  tn-o  cells,  containing 

eacli  H  single  ovule  attaclied  towards  the  npper  part  of  th* 

dtssepimcnt,  and  Burmotinted  by  two  elongated,  cylindricd 

and  glandular  stigmas.      The  fruit  is  a  Rcaly  cone,  the 

woody  or  merely  cartilaginous  scales  bear  at  their  base  onb 

or  two  small  unilocular  akonia,  which  are  monospermouA 

tlirougb  alwrtion  and  membranous  on  tbe  edges.    The  seed 

is  composed  of  a  large  'embryo  without  endotipenn,  having 

the  radicle  superior.  '" 

Tlie  two  genera  AIhus  and  Bettila  conRtitnto   this  fttnS^, 

which  diffem  from  tbe  Saticineite  in  having  ita  ovary  fiirnished 

with  two  monofipennous  cellti,  it*  indehiscent  fmits,  and  iti 

seeds,  destitiitu  of  the  long  hairs  which  cover  thote  of  l)ie  Sali^ 

eine«.     The  Myrice«i  are  also  closely  allied  to  the  BetnliiUHtk 

but  tkeir  ovary  is  always  uniloculnr,  and  their  ovule  erecL        .1 

[The  bark  im  usually  axtringeat;  that  of  JJetula  a&a  aad 

others  i*  used  for  taDiiiiig.     The  juice  of  the  same  plant 

is  iweotish,  flow«  in  (unuiderable  abundaui^  from  a  cn^ 

in  die  biurk,  and  is  «sid  to  Lave  formerly  been  employe^ 

in  iiialciiig  a  kind  of  wine. — Tn.]  , 


•  Family  CLX.— Cipulifeb*,  Rich. 


Part  of  tie  Amentoceie  tfJuuieu. 

Trees  with  alternate,  simple  leaves,  furnished  with  ca- 
ducous sti]>ules  at  their  base.  Tlie  flowers  are  always  itni- 
sextml,  and  almost  always  moncpcious.  The  male  flowera 
form  cylindrical,  scaly  catkins.  Each  flower  presents  A 
simple,  trilobate,  or  calyeiform  scale,  on  the  upper  face  of 
which  are  attached  from  six  to  a  great  number  of  stamini^ 
without  any  appearance  of  pistil.  The  female  flowers  ard 
generally  axillar,  sometimes  solitary,  sometimes  grouped 
into  capitula  or  catkins.     In  all  casM,  each  of  them  n  oe^ 
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▼erecl,  ia  part  or  in  whole,  by  a  lealy  cii{iiila»  aad-.  praoonfto 
an  inferior  ovaty,  having  it»  lindb  not  vwy  pmsmaent^  vbA 
forming' a  small  irregularly  toodied  rim;  Fixun  tbekaaaf 
mit  of  the  ovary  rises  a  short  style^ndrhich  is  temubaatedtlqr 
two-  or  three  sabalate  or  flfltstiguaa.;  This  evary  has  tn^ 
three- or  a  greater  anmber  of*  eelHroaoh  oontaining  one  or 
two^spended  ovules*  The  froit  is  always  aa  aHx>m^  ge- 
nerally tmiloeular,  often  monoepennous  by  aboartion,  al- 
ways aocompai^ed  by  a  cnpnle,  whii^h  sometimes  eov«iS 
the  fruit  entirely-like  a  pericarp,  As  in  the  Chestnut  aal 
Beech.  The  seed  is  composed  of  a  very  large  embryo^  del^ 
titute  of  endoqierm* 

This  Aimily,  y/vMtib  is  composed  of  genera  form^y  phieed  \k 
lhe  fkmily  of  Ainentacen,  comprehends  the  genenr  '€iuen^ 
C&ryhtSy  Ckarphm9\Ca»iaMa^  Bnd  Fagfit».  It  has  some  atUilf 
to  the  C3onifer8^  and  Bettdiiiees ;  but  the  fMrmer  are  suffidmidy 
distingnisfaed' by"  their  general  aspect,  the  stmotwe'of  tiMir,fr 
male  ilbwers;  and  the  endosperm  of  their  embryo^  and  the  latter 
by  their  female  flowers  being  disposed  in  ooaesy  their  simde 
ovary,  Stc  The- other  families  which  have  also  been  fanned  of 
the  AmentacesB,  such  as  the  Salicine»  and  Myricee,  are  more 
particularly  distinguished  from  the  Cupulifem  by  having  the 
ovary  free. 

[Generally  astringent,  stomachic,  and  tonic.  The  bark  of 
Qtiercus  Robur  is  used  for  tanning  in  this  country,  and  of 
Q.  tinctoria  in  America.  The  seeds  abound  in  fixed  oil 
and  are  used  as  food.  Galls,  wliich  are  emploved  in 
making  ink,  are  excrescences  of  a  species  of  Oak.  Cork 
is  the  bark  of  another  species,  Q,  *S'wAer.— Tii.1 


*  Family  CLXI. — CoNiFERiB,  J.  Rich. 

This  family  is  composed  of  trees  resembling  the  Pine 
and  Fir.  Their  leaves,  which  are  coriaceoas  and  stHF  are 
persistent  in  all  the  species,  excepting  the  Larch  and  Giu^. 
They  are  sometimes  linear,  subulate,  aggregated  in  bundles 
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of  rrum  two  to  fiw,  and  acoompuoied  at  the  base  by  a  small 
Bpariose  sbeatli ;  or  they  are  ia  the  form  of  imbricated  mf 
laiiccolalo  scales,  &c.     The  flowers  are  always  iiiiiBexiia^  J 
and  generally  diepueed  in  cooes  or  catkins.      The  male 
flowers  consist  essentially  each   of  a  etamen,  sometimes 
naked  sometimes  accompanied  by  a  scale  in  tlio  axilla,  or 
on   the  lower  surface  of  which  it  h  ptuced.     Not  unfr^ 
i]iieutly  several  stamina  are  united  together  by  thetr  flla- 
mente,   and   their  anthers,   wbich  are   unilui'uiar,   remain 
distinct,  or  unite  together.     The  influreecence  of  the  female 
flowers  is  very  variable,  altliougb  tbey  generally  form  conep  ■ 
or  scaly  catkins.     Thus   they  are  sometimes  solitary,  teiv  I 
miual  or  axillar,  or  they  are  collected  in  a  fleshy  or  dry  [ 
involucre.    Each  of  tliese  flowers  has  a  monosejuilous  calyx,  I 
adherent  to   the   ovary,  which   is   iu   part  or  entirely  in- 
ferior.     Its  limb,  wliich  is  sometimes  tubular,  is  entire,  qk  ] 
has  two  divaricate  lobes,  glandular  at  their  inner  surface  . 
and  which  bnve  been  generally  considered  as  two  stigniam  1 
Tho  ovary  is  one-collet),  and  contains  a  single  o^nile.     A,t  \ 
its  summit  it  commonly  presents  a  small  cicatrix,  which  ia 
the  true  stigma.     Sometimes  the  female  flowers  are  erect 
in  the  axilla  of  the  scales,  or  in  the  involucre  in  which  tbey 
are  placed;  sometimes  they  are  reversed  and  united  two 
and  two,  by  one  of  their  sides,  to  the  inner  surface,  and 
towards  the  base  of  the  scales  which  form  tbe  cone.     Tbe 
fruit  is  generally  a  scaly  cone  or  a  galbule,  of  which  the 
scales  are  sometimes  fleshy,  unite  and  represent  a  Idnd  of 
berry  as  in  the  J  untpers.     Each  particiJar  fruit,  that  is,  each 
fecundated  pistil,  has  a  pericarp  which  is  frequently  crufr> 
taccous,  sometimes  furnished  with  a  membranous,  marginal 
wing.     The  proper  tegument  of  the  seed  is  adliercnt  to  the 
peric-arp,  and  covers  a  kernel  composed  of  a  fleshy  eiido- 
sperm,  containing  an  axile  and  cylindrical  embryo,  of  which 
the  radicle  is  united  to  tbe  endosperm,  and  its  cotyledonary  j 
extremity  di\-ided  into  two,  three,  four,  and  even  as  many  J 
as  teu  cotyledons. 

M  m  S 


182§),  may  be  diYided  into  three  ordex^f.  •    .■*-  .-•.ft  '.'  i 

r  1.  Taxikeis:  Female  flowers  distinot  from  each  oU^l9^«g|^ 
tacl^^  to  a  8cale>  or  in  a  cupula ;  fruit  simj^le.  Ex. ;  Podoqp^^i^ff 
Dacrydium^  Taxus^  Salidmriai  PhyUocladus^  Ephedr^        ^        ^ 

2.  CuPRESsiNfis :  Female  flowers  erect,  collected  several  to- 
gctner  in  the  axilla  of  scales  which  are  not  numerous,  forming  a 
galbule,  which  is  sometimes  fleshy.  Ex. :  Jumperus^  X^ttya^  Cfci- 
IttriXy  Cupressus,  Taocodium. 

3.  ABiETlN.EiB.  To  this  Order  belong  all  the  genera  in'whScn 
the  female  flowers  are'  reversed,  and  which  have  for  tlieir  fMiit 
a  true  scaly  cone.  Ex.:  Pinus^  Abies^  Ckimiinghamid^' Atdticttrbry 
&c.  .■■••'"  •■■•  '-"^ 

[The  Coniferce  are  among  the  most  important  natural  film- 
lies,  in  an  economical  point  of  view,'  their  long  T>ra&ch- 
less  stems  afl\)rding  excellent  materials  for  carpenter 
work,  and  their  resinous  products  being  highly  useful 
for  numerous  purposes.  Some  species,  as  Dammara  mu- 
straUs  and  Pinus  Lambertiana,  are  said  to  attain  a  height 
of  200  feet  or  more.  Oil  of  turpentine,  resin,  and  pitdi 
are  obtained  from  Pinus  sylvestris^  Abies  pecHnaia,  and 
otiier  species.  Spruce-beer  is  made  from  an  extract  of 
the  branches  of  Abies  ctmadensis.  The  bark  of  the  Larch 
is  said  to  equal  that  of  the  Oak  for  tanning.  Juniperus 
Sabina  is  stimulant  and  diuretic.  The  berries  of  Junipe^ 
rus  communis^  which  are  also  diuretic,  are  employed  in  the 
manufacture  of  gin.  The  berries  of  the  Yew  are  said  to 
be  poisonous,  and  its  leaves  are  dangerous  to  cattle. — 
Tr.] 


FaiMilv  CLXII. — CYCADE.f:j  Rich. 

The  Cycadefe,  which  are  composed  of  only  two  gencra» 
Cycas  and  Zamia^  are  extra*European  plants,  having  the 
haliit  of  Palms.     Their  IcaveB,  which  are  collected  at  the 


h>p  of  the  etipe,  m-e  pinnate  and  rolled  up  in  Ibe  forni  of  a 
^rosier  prerious  to  their  devetoptnent,  as  in  ihc  Ferns. 
The  flowers  are  alwajft  ditrcions.  The  male  flowerB  form 
eatkine  or  eonce,  Avhich  are  BometimeE  very  larrc,  and 
wliich  arc  composed  of  spathiilale  scates,  covered  at  tlielr 
lower  surface  by  very  uumcrous  stamina,  which  must  be 
considered  ns  so  many  male  flowers.  The  inflorescence  of 
the  female  flowers  is  different  in  the  two  genera  Ci/cas  and 
Zamia.  In  Uie  former,  a  long,  acute,  spathnlate  spadixj 
toothed  on  the  edges,  t)ears  at  cacti  tootli  a  female  tlower, 
immersed  in  a  small  ca>'ity.  Zamia  has  its  female  flowers 
also  in  a  cone,  and  its  scaler,  which  are  tliick  and  peiljile, 
bear  each  at  their  lower  surfare  two  reversed  female  flowers. 
These  flowers  arc  composed  of  a  globular  calyx,  perforated 
by  a  very  small  aperture  at  its  summtl,  and  applied  upon 
the  ovary,  which  is  in  part  adherent  at  its  b&tte.  The 
ovary  is  unilocular  and  contains  a  single  ovule ;  it  ie  termi- 
nated at  its  summit  by  a  nippl«-like  stigma.  The  fruit  is 
a  kiud  of  nut  formed  by  the  calyx,  whioh  somotimea  is 
eliglitly  fleshy.  The  pericarp  is  generally  thin,  crusUiceous 
and  indehiscent,  and  adheres  to  the  proper  integument  of 
the  seed.  The  kernel  is  componed  of  a  fleshy  endosperm* 
contaiuing  an  embryo  with  iwo  unequal  eotyledona,  some- 
times adhering  together,  and  with  the  radicle  unit«d  to  the 
endosperm. 

However  superficially  one  may  compare  the  itmcture  of  the 
male  flowers,  and  especially  of  the  female  flowers,  of  llie  Cyca- 
dew  with  that  of  the  Conifcne,  he  will  he  struck  with  tlie  very 
great  similarity  that  exists  between  the  two  families,  and  can- 
not fail  to  adopt  the  opinion  of  my  father,  who  places  them  be- 
iiide  each  other.  In  fact,  in  botli,  the  nuJo  flowers  consiBt  each 
of  a  monospermnus  perianth,  and  a  Bemi-inferior  ovary,  with  a 
single  cell  and  a  sing'le  ovule.  The  fruit  and  the  xeed  have  the 
Mune  oi^nixatinn.  It  is  true  that  the  befait  or  gcoeral  aspect 
i*  entirely  diflWent  in  the  tiro  fHmilie*,  the  Cycadew  reaemkling 
the  Pftlnw.  and  the  tnieninl  ■irui'ture  of  ihc  »tein  being  tkat  of 
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ihe  MoBiMatyledfnwi.  Bat  onglil  we  to  wmaMoB  to  this  dift- 
fteter  die  importnit  Ai'gwmHhiinifci  tritidi  eadit  in  the  Qigeiiii*- 
^on  of  the  flowers  of  the  Cyeaden  and  ConileEB^  and  pboe 
among  the  Monoootyledones  a  hmbff  the  emlnyo  of  which  haa 
efficiently  two  cotyledons?  Admitting  the  sappoddon,  heside 
what  monoootyledonons  fionily  eoold  we  plaoe  the  iCycaden  ? 
They  haye  no  aAuitj  to^  any  of  these  ftmilies^  and  woaU,  bot 
eessarily  remain  by  themselves ;  whereasy  if  we  giro  the  pre- 
ference to  the  sfarnetore  of  the  embryo  and  that  of  the  flowers, 
and  place  the  Cycaden  among  the  DIcotyledoneSi  no  donbt  r^ 
mains  as  to  the  position  which  they  ought  to  ocenpy,  it  beini^ 
decidedly  beside  the  Conifem. 

[A  kind  of  Sago  is  prepared  from  the  ocatral  pai;encliynm 
of  CVmw  cjrvmafow— .Tr.] 
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OB  A  TABLE  OF  THE  HOUBS  AT  WHICB  CBBTAIN  PLANT8  EXPAND 
AND  SHUT,  AT  UF8AL,  IN  THE  60tH  DBOBEB  OF  NOBTH  LAT. 


Houn  at 

Houn  at  which  the 

which  the 

NAMES  OP  PLANTS. 

FtowertckMft 

Flowenopen. 

▲.  M. 

▲.  H. 

p.  M. 

3  to  4 

Tragopogon  pratense     . 

9  to  10 

... 

4  to  5 

Leontodon  tuberosum   . 

•  •  • 

3 

4  to  5 

Picris  hieracioides 

•  •  • 

•  •  • 

4  to  5 

Cichorium  Intybus 

10 

>  •  • 

4  to  5 

Crepis  tectorum     . 

10  to  12 

•  •  • 

4  to  6 

Picridium  tingitanum 

10 

•  •  • 

6 

Sonchus  oleraceus 

11  to  12 

•  •• 

5 

Papaver  nudicaule 

« •  • 

7 

5 

Hemerocallis  fulva 

•  •  • 

7to8 

6toG 

Leontodon  taraxacum 

8  to  12 

•  •• 

6  to  6 

Crepis  alpina 
Rhagadiolus  edulis 

11 

•  •  • 

5  to  6 

10 

1 

6 

Hypochaeris  maculata    , 

•  •  • 

4  to  5 

6 

Hieracium  umbellatum 

•  •  • 

5 

6  to  7 

Hieracium  muronim 

•  •  • 

2 

6  to  7 

Hieracium  Pilosella 

•  •  • 

3  to  4 

6  to  7 

Crepis  rubra 

•  •  • 

1  to  2 

6  to  7 

Sonchus  arvensis   . 

10  to  12 

•  •  • 

Gto8 

Aljssum  utriculatum 
Leontodon     . 
Sonchus  lapponicus 
Lactuca  sativm 
Calendula  pluvialis 
N3rmphaea  alba 
Anthericum  ramosum 

•  •  ■ 

•  •  • 

12 
10 

4 
3 

•  •  • 

•  •  • 

3to4 

5 

3to4 

7to8 

Mesembrjanthemum  barbatum 

t 

7to8 

Mesembrjanthemum  linguiforme 

3 

8 

Hieracium  auricula 

2 

8 

Anagallis  arvensis 

1               1 

•  •  • 

8 

Dianthus  prolifer 

»                               4 

1 

9 

Hieracium  chondrilloides 

1 

9 

Calendula  arvensis 

12 

8 

9  to  10 

Arenaria        .        .        .         , 

2  to  3 

9  to  10 

Mesembryanthemum  crystallinum 

2  to  4 

10  to  11 

Mesembryanthemum  nodifiorum 

3 

p.  M. 
5 
6 

Nyctaffo  hortensis 

Geranium  triste     .... 

9  to  10 

Silene  noctiflora    .... 

9  to  10 

Cactus  grandiflorus 

12 

*  1 
•  I 

_  ll 

■  ll 
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GENERAL  INDEX.                    '^^H 

Absorjition,  16« 

Baaineried.  1  Id                              ^^^^H 

AL-om,  313 

Beaded  ve«seU,  1 1                          ^^^^H 

Ai'ii'ulnte  leavoa,  laS 

Berrv,  319                                         '^^^^ 

Bifid  anther,  «»                                               ■ 

AcuImIc  stem,  66 

leavts,  128                                                 ■ 

rtyle,  &<■.,  340,  242                                   ■ 

Acute,  127,  326 

Bigeminate  leave-,  140                      ■ 

BibbUte,  SOU,  306                            '^^^H 

Adherent  OTStj*,  336 

Aapreswd  leaves,  tU 

BUaleral,  871                                 -^^^^M 

JEMvai,  341 

Bllobate  leaves,  l>a                       T^^^^M 

Estivation,  tSI 

fiilocmlar,  SS3,  238                            ^^^^H 

AggregBle  fruits,  310 

Biuvulate,  337                                ^^^^H 

Bipartite  leaves,  138                    '^^^^H 

Akenium,  313 

Alternate  leaves,  122 

Biserial  leaves,  1S3                        ^^^^M 

Bt>erlal«,  238                                     ^^^^H 

Amiihllrope,  293 

Bivalve,  273                                  ^^^^M 

BUstua.  206                                  ^^^^M 

AnatoDiv,  vegetable,  6 

Botany  deBned,  1                         '^^^^^^1 

Angled  stem,  50 

Bru'tea,  180.  181                           ^^^^H 

Angular  calvi,  2(Kl 

Branch  leaves,  121                        ^^^^H 

Anguhte  atem,  60 

Bnuiched  stem,  61                         ^^^^H 

Brittle  stem,  M                             *^^^^H 

Buda,  lOS                                       '^^^H 

Anther,  216,  323 

uses  0^118                            -^^^H 

Antheids,  344 

Bulb,  108                                                '^^" 

Antitrope,  293 
Apiclfiiod,  W4 

BulbiferouB  root,  S5 

Bulbils,  100 

Api^nded  seed,  383 

Appendiculntc,  W6 

Caducous  I3C,  213,  340 

AupUcaUoD  of  Botany,  3 

Calyi,  21,  1»T 

Appodte  cells,  226 

Campanulate^  109,  201,  >04 

Arbusclcs,  48 

CanceUated  leaves,  132 

Arlllua.  2G9,  371 

Capillar  root,  ftc,  36,  128,  230,  242 

Articulate  root,  30 

CaplUt«  Btigma,  244 

Capitulum,  189 

Caimile,  316 

.    ,  stem,  &c.,  63,  31D,  iSO. 

A uriiu late  leaven,  l»0 

CariDpria,  312 

Autumnal,  246 
Awl-atwped,  ttO 
Aiillar  flawerv  I  BO 

CaryophyllaMoua,  311  ,1^^^H 
Catkin,  leg                                       ^^^^B 

Caulicle,  292                                   "^^^H 

peduncle,  181 

Cauline  leaves,  121                          -H^^^M 

splnM.  153 

CeUular  tiaaue,  «                               ^^^^B 

Alls,  372 

Cella.  sas,  338                                                 M 

Azote,  157 

CblDky  stem.  66                                                 ■ 

OliUe  ttem,  &c.,  66,  307                               ■ 

ItoUusta,  318 

OrU,  162  ■ 
CUv^nn,  136,  30A,  343,  n»                        ■ 

Basal  etyle,  239 

Biriflsed,  224 

CUaaifiG.tl(ms;32T                                       ■ 

S86 


GEN^EttAl/ ISIBQSX^. 


aeft,  198 
Climbing,  61  ' 

Close  leaves,  123 
Closed,  207 

Clofle-pressed  leav^  1!M   - 
Coated  bulb,  108 
Cocca,  315 
Coleoptile,  292 
Coleorhiza,  289,  294 
Columella,  272 
Compound  leaves,  110, 137 

fruits,  319 
Compressed,  ISi,  W 
Comose  root,  36 
Conglobate,  238 
Concave  leaves,  132 
Cone,  320 
Osnical  root,  34 
Connate  leaves,  118 
Connective,  22S,  220 
Conoidal  leaves,  184 
Contorted  root,  36 
Convex  leaves,  182 
Cordate  leaves,  198 
Cordiform,  224 
Coriaceous,  133,  286 
Corky,  66,  270 
Corolla,  20,  202 
Cortical  lajers,  63 
Corymb,  18T 
Cottony  stem,  8f 
Cotyledon,  289 
Cotyledonary  body,  28f 
Creepinff  stem,  63 
Crenate  leaves,  131 
Crescent-shaped  leaves,  127 
Crowded  leaves,  123 
Crowned,  207 
Crowning  leaves,  123 
Cruciform,  210 
Cryptosamic  plants,  23 
CucuMbrm,  183,  210 
Culm,  46 

Cuneate  leaves,  120 
Cuneiform,  220 
Cup,  182 
Cupula,  182 
Cupulate,  200 
Cylindrical  calyx,  200 
-^—  leaves,  134 
— — ^—  stem,  50 
Cyme,  187 

Deciduous,  136,  212 
Decurrent  leaf^  1 18 
Declinate,  219 
Decompound,  140 
Decurslvely  pinnate,  140 


Defoliation,  147 
Dehiscence,  273 
Dehiscent,  226,  310,  313 
Deltoid  leaves,  128      '*'• 
Dentate  leaves,  131  *  ^  <    ..     : 
Descending  caudex,  901 
Descent  oi  the  sap,  17^'- 
Diadelphous,  221 
Diandrous,  217 

Dichotomous  stem,  69-  •       ■'^■■ 
Didymous,  36,  224 
Didynamous  stamkla,^!^ 
Dicotyledonous^  t4,  289,  994 : 
Dichotomous  stem, '52  ' ' 

Digitete,  137,85  '      ^ 

Disk,  262 

Diomea  muscipula,  145 
Dipetalous,  208 
Dipterous,  200  ^  . 

Discoid,  242  '-         ^- ' 

Dissemination,  321 
Dissepiments,  267,  t^  ' 
Distant  leaves,  12S  '        > 

Distichous  leaves,  123 
Dotted  stem,  54  " 

vessds,  11  ' 

Downy  stem,  66 
Drupe,  316 
Dry  fruits,  311 

Elaterium,  315 

Elementary  parts  of  Plants,  9 
Elliptical  leaves,  125 
Emarginate  leaves,  128 
Embryo,  285,  287 
Embryonate  plants,  23,  SGS 
Embryotegium,  284 
Emersed  leaves,  124 
Endocarp,  265 
Endorhizse,  290 
Endorhizous,  289 
Endosperm,  285,  286 
Endospermic  embryb,  287 
Ensiform  leaves,  132 
Entire  leaves,  181 
Epicarp,  265 
Epidermis,  58 
Epigeal  cotyledons,  302 
Epiphyllous  peduncle,  181 
Epicynous  insertion,  268 
Epiblastus,  295 
Episperm,  21,  281,  283 
Epispermic  embryo,  287 
Erect  petals,  209 
— —  stamina,  219 

seed,  282 

— ^-  stem,  53 
^—  stigma,  243 
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Erect  teavn,  12* 
Eroded  leaves,  131 
Kven  leavea,  132 

ExtreUon,'  1 70 
Kxarhizous,  888 
Exorhlzo?,  2tM) 
Eipiration,  168 
Extm-axUlBr,  181 
Exlmry  embryo,  287 


Fastii-utate  leaTes,  lt3 

Huwers,  18S 

-roola,3fl 


Pari 


8,260 


Feathery,  *43,  878 
FefunduMun,  362 
Fibre,  13 
Fibrous  root, » 
Filament,  !16,  MO 
Filifonn,  fl2,  126,  2« 
Finn  stem,  60 
Fistulous,  tit,  133 
Flat  leavea,  139 
Fleshy  root,  33 

fniita,  51  e 

stem,  00 

Flovers,  !D 

Flower,  oenetnl  conaiileraliun: 

■p«-ling  lh«,  174 
Flond  leaves,  l!t 
Flouting  leaves,  124 
Foliolate,  138 
Follicle,  314 
Free  uvarv,  134,  8R1 
Fringed  stem,  56 
Fniils,  uses  ot  323 
Frut'Ufiaitloii,  oi){uu  oi;  264 
Fniit,  !1,  tin 
Fruits,  clasatficatiMl  ot,  302 
Fugacious,  151 
Fulcnu^us  huds,  106 
Furrowed,  200 
Funnel-shaped,  105 
Fuslfomi  root,  M 

Galeiform,  110 
Gamopetalous,  203 
Germination,  330 

of  dicotvledoDoua  embrjoi^ 

304 

of   monocotirleiloQau*  em- 
bryos, 306 

Rem  mule,  Wl 
Geniculate  stem,  A I 


Geminate  leuvea.  111  ni]    .Vnl'l 

GUucous,  64, 134  :,,  ml  1 

Glund,  17,  IB,  313  _i 

GUnJuliirBtlgniB,141  t 

leavM,  133  i 

Gla1]rDus,54,  I3S  1 

Globular  glaniU.  18  1 

spie,  186  , 

stigmn,  241  ,     j 

GlosBotogy,  1  .  I 

Glume,  104  i 

Glumclk,  184  _ 
(iUi<iiiou<i  leaves,  133 

Giatling,  00  .  I 

Ciranulnted  root,  35  "i 

Grouvetl  st^m,  63  .-, 

Grooved,  200  > 
Growth  of  the  sleni  of  trees,  77>  W) 

GynandrouB,  227  ■    ) 

Gj-notiasic  ovarv,  136  .  1 

iruits,  313 

Gvnoliaaium,  23S  :.  > 

C'vnostemiuQi,  227  1 

Gvnophunim,  233  .j 

:,.3 

Hairs,  19  .  -iw.-Jlt.O 

Ilniry  Menu,  56            '  ■:  ,aB  .tJsO 

Haatate  leaves,  127  ^  Mvtifi 

Hcftum  -rdlMinoO 

Heniiji]ihOTical  stigma,  M  Jtartatl 

Uerbai-eims  envelope,  Mis  vnulM) 

stfm.  48  :  JiotfUrtiO 

He^peridiiim,  S19  tjouWmo^ 

Hexagonal  stem,  Al  ,1,  j,  ilii  jai^ 

IlibemuJ,  245  i^nivmO 

HiluiTi.  288,  281,  288  ^MmMrO 
Hisjiid  stem,  66 
Homutropc,  292 

Ilunled  anther,  116  1  •utfltwO 

Homy,  ?88  :  jimAlavO 

Huniifuse  leaves,  114  i.'inapiMrO 

HypoblutuH,  196        ■■  .iJ^UUbmiO 

Hvpocraterilbrm,  10»  as  .r,.^[f^ 
Hy|>ogeal  cotyledons,  »1,  SOS  .  - 
Ilypogynous  Insertion,  103 


Imbricated  leaves,  123 

peUls,  191 

Imnori -pinlialey  138 
Included  stvie,  230 
Indehiscent  fniits,  SIO 
Inemtiryonate  Plants,  23| 
Inequilalersl  leaves,  119 
Inferior  ovarv,  236 
InHated,  207,'  I9» 
Inflected  leaves,  134 


1.219 


■a^ByU 
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Infloreioeiioe^'llS  >'"'' '      ')-••-- 
InfrModllary  168 
luertioiit  MS 
Intenuptedly  ptnnrtB^*  I4t  ■ 
Intnunr  fimbrfo^Jtl    ■ 
Introductioiiy  1 
IiiTerted  lenvM^' 114 
InTolucre^  19t 
Inrohite  leaTe%  lt4 
Jjmgdkr  calrx,  19t    - 
I  carolli,  toa^  tOft 

Jointed  iteiiiy  01 
Juffite  leaves,  13i 
JuMleu*t  Method,  8M 

Keel^fU 

Ktrnd,  tl,  S81,  JM 
Knottj  root,  85 
•^— *-  ttem,  51  * 

LidnSate  leayee,  180 
Lunellate,  848 
liUoedate  leayee,  185    •■ 
Lateral  flowen,  185 

•tigin%841 

ityl^888 
Laterinerved  hmrm,  117 


Leaf-bearingatein,  58 
LeafUtiidy  107 
Leaflets  steniy  84 
Leafy  buda,  108      • 
Leathery,  870 
Leaves, '20,  113 

.  economical  and    medicinal 

uses  of,  148 

fallo^  147 

structure    and    ftinotionsy 


141 

L^ume,  314 
Lenticular,  274 
Lepicene,  184 
Liber,  63 

Limb,  108,  804,  807 
J^inear  leaves,  &c.,  185,  848 
Linguiform  leaves,  134 
Linnaean  System,  885 
Lips  of  the  corolla,  806 
LcMculamentum,  836 
Loculicide,  274 
Lunulate  leaves,  187 
Lyrate  leaves,  130 

Macropode,  804 
Marcescent,  136 
.— »—  corolla,  212 
Mediifixed,  224 
Membranous  leaves,  188 


Membrmous  stkna,  841  .:  -^  /f 

Melonida,817 

Meaocarp,  965^  888        *^  .. :     'r*^ 

Method  of  Jiuiictty  659  •  -  '^ 

ofTottontAnn^tSd*  ^  -'- ".v*' 

Mbaopjle,  884  '      '» 

MiUanr  Olandsi  17  rt 

MlzBdhudylO? 
■    18 


.   "4 
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Ifiztlnenred  kaWsi,  117' 
Monadelphous,  881 
MoiiaDdnNi%  817'  *   ' 
Moidliibrm  veasel%  11 
MonoGotyledoBouBy  84y8K  " ' 

embrfo^  888r88t 

Monopetalous,  809- 
Monoaepalous  cahf^  107' 
Mucrooate  leavts^  187  '  *  *' 

Multifid  leavea,  188 
Mukllobate  leavea,  18f  -l 

Multlloculaiv  887  '  •  ' 

Multiple  fridta,  818'  l 

Multivalve^  874  >  '* 

Naked  aeedfl^  865  «  ...».  •.!>'( 
NapUbrm  root,  SIT'  ir.  >..->,.  ■. /( 
Natural  Funittes^858|S8B.  ^  >.:  .1 
Nectarlea,  847  ^.■ir^  M 
Nerves,  116  -....'t 
Nitrogen,  157  '•  -  -  < 
Nucuumium,  818  •  :  .-  / 1 
Nut, 818  .tr-  .«T 
Nutrition,  oigana  ot,  88 
in  vegetables^  156 

Obcordate  leaves,  128 
Oblique  stem,  53 

stigma,  843 

Oblong,  224 

leaves,  185 

Oboval  leaves,  185 
Obovate  leaves,  184 
Obtuse  leaves,  127 
Octonate  leaves,  128 
Oleaginous,  286 
Ompnalode,  283 
Open  throat,  207 
Opposite  cells,  225 

ovules,  887 

leaves,  122 

Orbicular  leaves,  125 
Oiganography,  2 
Organs  of  nutrition^  86 
Orthotrope,  293 
Oval  leaves,  125 
Ovary,  233,  234 
Ovate  leaves,  &c  134,  274 
Ovoidal,  224 
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oxygen,  I6T 

PulvsepalouB  calyx,  SOI                  ■  ■  1 

Pi-llen,  210,  228                                  ! 

Paleobe,  184 

PoUen-mass,  232                                      i 

PalQuite  leaves,  119 

Pandiirifunn  leaver  130 

Pulvadelphoua,  238 

Vanlde,  lUT 

Polvandrous,  IIS                                1 

P»piUonateou»,2ll 

pDlviietBluua  corolla,  303,808         <  I 

FspUkr  gUnas,  IS 

PolV«epa]i>us  calri,  I9fl 

Fsppiu,  376 

Por^U 

Parabul)..-  leiTea,  110 

Powderv  stem,  64                            ■  ■  i 

Parencbvna,  18 

Pra-Horalion,  191                             — 

PsrieUl  trophosperm,  rjl 

Prickles.  1&3, 164 

oTU-v, :»» 

Primoniial  leaves,  I M                       t. 

Pan-pinnate  Imves,  13a 

Prismatii',  20«,  274                          .■'. 

Partite  ™ly«,  190 

Prominent,  221                                 .1 

leaFe«,l!SI 

Proper  veweU.  13 

Partilions,  287,  30» 

Prostrate  st.  13                                 .< 

Pectinate  leaves,!  30 

Pnitnided  itvle.  239 

Pedicel,  ISO 

Puikered  |»tal»,  191                               i 

P«;duntle,  180 

Pungent  leaves,  137                        — - 
Pjiidium,  315 

Pedunculate  flower.  ISO 

Peltate  leave*,  I3A 

Pendulous,  ai9 

Quadrangular  leaves,  ISO 

Pendent  leaves,  134 

stem,  SO                                    -  1 

Penicellifurm,  243 

Quadrilid  leaves,  ICO 

Punlagonal  stem,  61 

Peponida,  318 

Quadrilohalc  1»9 

P«rfoUBlele(d;  118 

Quadripartite  leaves,  la> 

Perianlh,  193 

Quadriserial  leaves,  1B3 

Perit-arp,  21,  Wfl 

Quadrivalve,  273 

Quatemate  leai'eg,  123 

Pcrltropal  wed,  28< 

Qulnate  leaves,  It! 

Penbttent  lemvei,  13« 

Qulncuncial,  lil3 

ttrto^  UO 

QuinqueSd  leaves  18» 

Personate,  «Olt 

Quinqueloltate,  1«9 

Pertusc  leaves,  1S3 

Petals,  lot,  203 

Kaceme,  186 

Pelaloid.  380,  239,  341,  183 

BwUcal  leaves,  121 

PetlolttT  budB,  106 

peduncle,  tS 

iwduncle,  lei 

Radicles,  33 

PelioUte  leaf.  114,  ISfi 

Radicular  tmdv,  289 

Plianerugamic  pluiu,  39 
PhorantBiuro,  190 

Radiculode,  29S 
Rapbe,  2a3 

PhyUodJum,  lift' 

Redlining  rtem,  19 
]Utleeted,t09,  319,  184 

PhvUwnphv,  8 

Pileoll^,  £05 

Regular  calvx,  19S 

Pbrtil,  20,  23S 

corolla,  303.  20* 

Pinnate  leave*,  138 

Pinnatilid  leaves,  190 

Pitbj  stem,  49 
Placenta,  270 

Hel use  leaves,  lai 
Reverwl  seed.  ISC 

Plaited  corolla,  191 

Revolule  leaves,  IS4 

Plants  defined,  3 

Rhinonia,  47 

Pkntule,  301 

Rhomboidal  leaves,  198 

Pluinoae,  »7B 

Plumule,  20 1 

Rosaceous,  SIO 

Pod,  314 

RosuUte  leaves,  123 

Roo^  10,  !j,  ae 

560 

Root*,  pTopettiM  04  ^ 

Bounded  root,  M 
Katate,  MS 

Iluu^li  sti'di,  M 

K 11  tu'iiiBte  leaves,  ISl 

RuptUe,  Hi,  '273 

Sagittate  anther,  324 

leavea,  I2T 

Balrer^Bped,  MS 
Sap,  cciuree  of  the,  l«l 

descending,  IJO 

SamnrB,  313 
Sarmeiitaceuus  ateni, 
Sari'ocarp,  iG&,  2(i6 
Scabrous  leaves,  IS3 
_  atem,  £4 
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-  bulb,  loa 
Scajie,  4S,  ISO 
Scarious  leaves,  133 
Scutellate,  206 
Seed,  -280,  31 
Sceib,  UMia  of,  333 
Bcmioniplexii-aiil  1^1',  IIT 
Seoiinal  leaves,  Itl 
Senate  leaves,  IIE 
S^Mli,  1»7)  IBS 
Septldde,  t7« 
Septifimgou*,  £74 
Sertula,  188 
Serrated  leaves,  131 
SeaaUeleaf,  114,  135 
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*,275 


flower,  180 

Setaceous  leaves,  1E6 
SexBd  leaves,  189 
Sexual  organs,  214 


x'm'modified,  SAS 


SUicula,  314 
SUiqua,  314 
SUky  stem,  66 
Suii|]Ig  fruits,  31 1 

leaf;  119,  III 

pappus,  176 

root,  34 

tulies.  13 

Sinuate  leaves,  130 
Sinuous  leaves,  130 
Sleep  of  plants,  144 
Slender  stem,  88 


Smooth  (tern,  64 
Soft  Ktem,4d 
Solid  bulb,  100 

tt«tii,40 

Solitaiy  Sowen,  lU 
8010^320 
Spadix,  IBS 
Sparse  lekVH,  Itt 
Spatulate  leave*,  126 
8patha,la3 
Bpile,  186 
Spines,  163 
S|>lnou8  leave*,  13S 

Spiral  sleni,'5S 
Spheroidal,  874 
Spikelet,  IR4 
Spiral  vessels,  11 
Spongy  stem,  49 
Spotted  stem,  S4 
Spreading  leaves,  I  !4 

pelttLi,209 

stamina,  SIO 

Spurred  calvi,  800 

flola'lla,  203 

Stamen,  818 


Standard,  811 
SMllar,  SOI 
Stellitte,S48 

corolla,  !05 

Stem.  SO,  46.  4T 

of  diviilvltilnnoua  plants,  67 

of  monocotyledonous  plants,  6t 

uses  of,  103 

leaves,  121 

Stigma,  838,  240 

Stipe,  4C 

Stipitate  pappus,  276 

ovary,  236 

Sti polar  buds,  106 
Stipules,  IM 
Stock,  47 
Slrinteil  leaves,  138 

stem,  AS 
StoloniferoUB  stem,  63 
Stvle,  23:1,  238 
Submersed  leaves,  184 
£\ibulate  186,  820 
Succulent  stem,  £0 
Superior  ovary,  235 
Suporimposeil  ovules,  S57 
Svconium,  S20 
Svncarpium,  31!» 
SVnorhiKie,  290 
Synorhizous,  8811 
System  afljmueus,  336 
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Tahle  of  natunl  fluniliet, 
Taxooomj,  %  317. 
T«iidrflB»  lAf 
Terminal  flowera,  186 
■         peduncle,  IBl 
"  spines,  163 

■■^  stigma,  241 

Terminating  leaves,  123 
Temate  flowers,  185 
— —  leaves^  122 
Testicul^te  root,  36 
Tetragonal  leaves,  134 
Tetnn4rous,  217 
TetradTnamous,  218 
Throat,  128,  204 
Thyrsus,  186 
Tomentose  stem,  56 
TortuQse  stem,  53 
Toumefort's  method,  335 
Trachea,  11 
Transpiration,  167 
Trapezoidal  leases,  129 
Trees,  49 
Tineas,  hei^t,  thickness,  and  dunu 

tion  0$  103 
Triandrous,  27 
Triangular  leaves,  129 
— —  stem,  61 
Trichotomous  stem,  62 
Trifid  leaves,  129 
■  style,  240 

Trigonal  style,  239 
Trilohate,  242 
— —  leaves,  129 
Trilocular,  236 
Tripartite  leaves,  129 
Tripetalous,  208 
Tripterous,  200 
Triquetrous  leaves,  134 
Triserial  leaves,  1?3 
Trivalve,  273 

Trophosperm,  268,  269,  270 
Trunk,  46 
Tuie,  198,  204 
Tubular  calyx,  199 
Tuberiferous  roots^  32 
Tubercles,  1]0 
Turbinate,  199 
Turio,  107 
Twining  stem,  51 


Twisted  stigma,  943 
Two-edged  stem,  50 

Umbel,  187 
Umbellule,  187 
UmbiUcus,  281,  268 
Unciform,  271 
Uncinate,  127 
Undulated  leaves,  132 
Uniflorous,  183 
Unilocular,  223 
Unilateral,  123 
Uniseriate,  238 
Uniovulate,  237 
Unisexual,  215 
Urceolate,  199,  205 
Uses  of  buds,  112 
—  of  roots,  36 

ofstCTU,  103 

tJtricuhur  glands,  18 

Vascular  tissue,  10 
Vasiduct,  283 
Valves,  273 
Vegetable  phvsics,  2 
— —  pathology,  2 

physiology.  2 

V^etables  defined,  3 
V^etation,  organs  o^  26 
Verruoose  stem,  65 
Vernal  plants,  244 
Vertical  root,  31 
■  stem,  63 

Verticillate  leaves,  122 
Verticil,  188 
Vesicular  glands,  18 
Villous  stem,  55 
Vitellusy  296 
Voluble  stem,  61 

Water,  296 
Wand4ike  stem,  60 
WhorU  188 
Winged  petiole,  136 
■  stem,64v  118 
Wings,  211,  276 
Woody  spatha,  183 

stem,  48 
Woolly  stem,  65 
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Gl^bulariae,  481 
Graminefl^WS        =  ^ 

GuttUbne^'  MH^^- 

Hemodora)ee«^  408    ^* 
Halonge^^t  '         ^ 
HamamalidcCie^,  81^    ' 
JffftntTodUntwtt^  4v3r'  ■ 
Hepaticeae,  9178       ^'" 
^enfuilwil<  478'  '      -^^ 
Hippocnft(A!«,48ir" 

HjdrochariM^^U    ' 

Hydrophyta,372 
Hygrobieje/MI-    '  '  T 

HyperidWfeei488^^^"^ 

Ilieinea,  fiS8 
Irideie,  408 

Jasminece,  4S7 
Junceie,  ^97 
Juncagineae,  399 

lAbiatse,  439 
Laurinete,  423 
I^ieguminosie,  53? 
Lentibularise,  432 
Lichenea?,  375 
LUac€(By  437 
Liliacea?,  403 
LinacecB,  474 
Lioasea^  519 
Lobeliaccte,  478 
Lorantheas,  461 
Lycopodiaceae,  371 
I^jsimachise,  431 

JVIagnoliacese,  467 
Malpighiacese,  490 
Malvacea?,  476 
Marcffraviacete,  484 
Marsueaceae,  382 
Melastomacefe,  b2G 
Meliacese,  492 
Menlspermeap,  470 


Acanthaceie>-  487 
Acerinese,  469 
MUtapniy  588 
Aiff4B,  372 
Aliamaces,  899 
ARttneideiy  899 
Amaranthacece,  498 
AmmymdemyWl  - 
Amentaoea^  546 
Amomea?,  418 
Ampelideie,  488 
AnonftCMB^  468 
Apocrnefle,  '448 
AquifolUuM,  688< 
Araliacete,  464 
Ardiakteem,  447 
Ariatolochiie,  418 
Aroideoe,  388 
Asclepiadetty  448 
Asparaginec^  409 
AtphodeH^AW 
Aiherosperme^  841 
Atriplicete,  425 
Aurantiacesp,  487 

Balanophorese,  417 
BcUsaminetBf  474 
Berberidea^,  469 
Betulineae,  544 
Bignoniaceae,  443 
Bixinea,  502 
Bombaceae^.  478 
BoopidcBy  456 
Boragineae,  440 
Bromeliaceae,  405 
BruniaceaD,  513 
Butomea,  399 
Buttneriacese,  479 

Cabombeae,  391 
Cactusy  515 
Calycereae,  456 
Campanulaceae,  453 
CantUB,  410 
Capparideae,  499 
CaprifoLiacese,  400 
Caryophylleae,  507 
Casuarinece,  543 
CedrelecBy  492 
Celastrineop,  537 


ciiNaw^'840 
CercodkMB^  821 
CluffBceifc,  884 
Chenopodese,  425 
Chlenacee,  480 
CJeAomcM*^  484 
Cistefle,  509 
Colchicacee,  401 
CombilBtaoeie,  593 
CommeMnae,  388 
Comporii^y  454 
Conifene,  548 
ConvolvulAce»,  448 
Cotymbijkrm,  454 
Crassulacei*,  514 
GruciferKy  496 
CucurbitBceap^  517 
Cvnomacem^  511 
Cupulifene,  648 
Cycadeae,  548 
CynaroeepkabB^  454 
Cyperacoe^  892 
Cytinese,  419 

Dillcniaeeae,  466 
Dioscoreae,  406 
Diosmeay  471 
Dlpsaceae,  457 
Droseraceae,  504 
Drymyrrhixeay  410 

Ebenaceae,  448 
Elaeagneap,  420 
EpacridecB,  450 
EquisetaceoB,  383 
Eridneae,  450 
Erythroxyleae,  491 
Euphorbiaceae,  539 

Ficoideae,  610 
Filices,  380 
Flacourtianeae,  502 
Fluviales,  387 
Frankeniacese,  506 
Fumariaceae,  49U 
Fungi,  373 

Gentianeae,  444 
Cieraniaceae,  474 
Gesneriaceap,  452 
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Monimiaceae^ 
Musaceie,  i09 
Musci,  377 
Myoporinee,  439 
%vkteft,543 
Mjristices,  42i 
MTTsineae,  447 
MyrUcese,  524 

■  *  • 

Narcissen^  407 
Niyadese^  387 
Nopalei«^.515 
Njctaeinesev428 
N)rmph8SMS9|  415 

Ocfanaeete,  470 

Olacineie,  48a 

OMfievv,  437 
Onagrarue,  5S9 
Opercularimy  4^ 
Ophtospermoy  A43 
Orcbide8B,il8 
Orobanchea,  433 
OjmM4em,  474 

Palme,  894 
PafuicMMKv,  389 
Papaveracev,  497 
Paronychiese,  508 
Passifforve,  5S0 

Pediculares,  434 
Pittospores,  473 
riantagineK>428 


Plumbaffinee,  430 
Podoph^lemy  497 
Podoitemem^  399 
Polemoniacese,  443 

Poljgoneee,  424 
Pontederiacese,  398 
Portulacese,  510 
Polomop^tf,  387 
Primulaeeiey  431 
Proteacese,  423 

RanuncnUceie,  466 
ResedaceR^  500 
Restiacese,  396 
Rhamnev,  535 
Rhizopboree,  462 

RhodorOyA&O 
Ribesies,  516 
Ro9ace8e^528 
Rubiaoen,  459 
Rutaceee,  471 

Salicarieie,  627 
Salicineoe,  643 
Salviniem,  382 
Samydese,  631 
Santalacesy  420 
Sapindaceie,  493 
Sapotese,  447 
Saurureae,  390 
Saxifragese^  611 


ScUaminem^  410 
Scrophnlarinae,  434 
SempervivetBy  614 
Simarubem.  47t 
Solltfilfle^  435    '        ' 
Stercuiiaceay  479 
Strycknem^  446 
StyUdiem,  478 
St7^u»K,^450 
Symploeem^W^ 

SjnanthemEv  ^^ 

Tamariscines^  587 
Terebintbaceie^  634    . 
TenmmaUmt  683 
Ternstnuniacete,  482 
TheacetB^  482 
Thymeleie,  421 
Tiliacege,  481 
Tremandree^  486 
TropteoUmy  474 
Typhimete,  389 

UmbeUiftne,  463 
Urticeee,  640 

Facctns«%  4  50 
Valerianes^  468 
VerbenaoeoB,  488 
Violariete,  605 

ViUM,  488 

ZyffophyBem,  471 
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